MUHUCTEPCTBO OBPA3OBAHUS U HAYKU POCCUMCKON ®EJIEPALIMNA
denepanbHOE TOCYIaPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPESIKICHHIE
BBICIIIETO 00pa30BaHMs
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PABOYAS TIPOTPAMMA YYEBHOM JUCHUIIJIMHBI (PITY JI)
«MoaekyasipHasi 0M0J0Tus»
CrnenuaiabHocth 30.05.01 «MeanuuHcKass OHOXUMHUS»

®opMa MOATOTOBKHU: OYHAS

Kypc 4 cemectp 7, 8

nekiuu 36 yac.

NPaKTUYCCKHUE 3aHATHS HE MPEIyCMOTPEHBI

nabopaTopHbIe 3aHATHS 72 4ac.

B TOM uHmclie ¢ ucnonb3zoBanuem MAOQO nek.8 /mp. 0/mab. 36 yac.

BCETO YacoB ayJaUTOpHOU Harpy3ku 108 gac.

B TOM 4HCIIe ¢ ucnonb3oBanueM MAO 44 yac.

camocrosTensHas pabora 108 gac.

KypcoBas pabora 8 cemecTp

3a4eT 7 ceMecTp

sKk3ameH § cemectp (36 gac.)

PaGouass mporpamMmma cocTaBlieHa B COOTBETCTBUM C TpeOOBaHUSAMH  (enepaabHOro
roCyJapCTBEHHOTO 00pPa30BaTEIbHOrO CTaHAApTa BBICIIET0 O0pa30BaHMs 110 HalpaBICHUIO
noarotoBku 30.05.01 «MenuuuHckass OMOXUMUS», YTBEPXKACHHOIO NMpHKazoM MuUHHMCTEpCTBA
oOpa3oBanus u Hayku Poccuiickoit @eneparuu Ne 1013 ot «11» aBrycrta 2016 .

PabGowas nmporpamma oOcyxnaeHa Ha 3acenaHuu JlemapramMeHTa — KIMHMYECKOW U
byHIameHTanbHON MeTuiuHbL, TpoTokoa Ne 1 oT «17» centsabps 2018 r.
Hupexrop [enapramenTa: k.M.H., Momor T.B.

CocraBurensb: k.0.H., Karanckuii A.M.



AHHOTAIUA

Hucrummaa «MonexkynspHass OMOJoTHs» MpeaHa3HaueHa Uil CTYJEHTOB,
oOyyaromuxcss 1o oOpaszoBatenpHol mporpamme 30.05.01 «MeauuuHCKas
OMOXUMUSTY.

HucrumnHa peanusyercs Ha 4 kypce, 7 U 8 ceMmecTpax, SBISETCA
00s13aTEeIbHOMN TUCIIUILIAHOMA.

IIpu  pa3pabotke paboyeil  mporpaMMmbl  y4e€OHOM  JIUCLUILIMHBI
ucrnosib3oBanbl DenepanbHbIE TOCYAAPCTBEHHBIA 00pa3oBaTeNbHBINA CTaHAApPT
BEICIIIETO 0Opa3oBanus mo cneruaidbHocT 30.05.01 «MeaumuHckass OnoXuMHus,
y4eOHBIM IUJIaH TOATOTOBKM croenuanuctoB 1o crnenuanbHoctd  30.05.01
«MenuuuHcKas OMOXUMUS.

OO6masi TPyJOEMKOCTb OCBOEHHUS JUCHUIUIMHBI COCTABJISIET 7 3a4€THBIX
enuHuI], 252 yaca. Y4yeOHBIM IUJIAHOM MPEAyCMOTPEHbl 36 4YacoB JICKIIH,
nabopatopHblie 3aHsATUs (72 4Waca) u caMmocTosiTenbHas pabora cryaeHta (108
4acoB).

BripaboTka y CTYJI€eHTOB OCO3HAHHOTO MOHUMAaHUS BKJIaJa MOJICKYJISPHOM
OMOJIOTMH B 3/I0POBhE UEJIOBEKA, B IIMPOKHUN KPYr MOJEKYJT M MOJICKYJISIPHBIX
MEXaHU3MOB: aKTYaJbHBIX I MEIAUIIMHCKUX OWOXMMHKOB, a TakKXe TOM, C
KOXJIbIM TOJIOM BCE YBEIMYUBAIOUIEHCS POJM, KOTOPYIO HAYMHAET WrpaTh
MOJIEKYJIsIpHAst OMOJIOTUS B MEAUIMHE.

OcOOEHHOCTPIO B TIOCTPOEHHWUM W  COJAEPXKAHUU Kypca  SIBISIETCA
O3HAKOMJICHUE C METOJIJaMU MOJICKYJIIPHON OMOJIOTHHU, OCTETIEHHO, HO HEYKJIOHHO
BXOJSIIMMHU B perepTyap Bpaueil 1 TUarHOCTUKU U JICUEHUS! U BO3MOKHOCTSIMU,
KOTOpBIE OTKPBIBAIOTCS JJIsI MEIUIMHCKON HAayKH B CBSI3U CO CTPEMHUTEIbHBIM
pPa3BUTHEM TEXHOJIOTHH, CBSI3aHHBIX C pa3lielaMd MOJICKYJISIPHOM OHOJIOTHUH.
JlaHHBIN KypC UCIHOIb3YET HECTAHAPTHBIE UTPOBBIE METOIUKH ISl MPAKTUYECKUX
3aHSTUU.

Hucrumnaa «MosexkynsgpHass OUOJIOTHS» JIOTHYECKH W COAEPIKATEITHHO
CBsI3aHA C TAKUMH Kypcami, Kak «[ eHomHas MequiimHay, «OO0mmas u MeTuInHCKas

reHeTHuKay, «O01as OMoOXuMus



[IporpaMmma Kkypca omnupaercss Ha 0a30Bble 3HAHUS, [OJyYEHHBIE
O0yJarOIITMUCS:

- TOTOBHOCTBIO K OIICHKE Pe3yJbTaTOB JabOPaTOPHBIX, HHCTPYMEHTAIbHBIX,
MaTOJIOTO-aHATOMUYECKUX U WHBIX HCCIENOBAaHUM B LEIIX pacrno3HaBaHUS
COCTOSIHVISI WUIM YCTAHOBJICHUSI (paKTa HATMUYHUS WM OTCyTCcTBUA 3aboneBanms (11K -
5);

- TOTOBHOCTBIO K OpraHM3allMd W OCYIIECTBICHUIO NPUKIATHBIX H
MPAKTHYECKUX TPOEKTOB U MHBIX MEPOTPHUATHN 10 M3YUCHUIO OMOXMMHYECKUX U
(U3MONIOTHMYECKUX TPOIECCOB M SBICHUM, MPOUCXOASIIMX B KIETKE YeIOBEKa
(TIK-11);

- CHOCOOHOCTBIO K OIPEACNICHUI0O HOBBIX 00JIaCTEHl HCCIeloBaHUS U
npobsem B chepe pa3paboTKu OUOXUMUUECKUX U (PUBUKO-XUMUYECKHUX
TexHoJiorui B 31paBooxpanenuu (ITK-12);

- CIIOCOOHOCTBIO K OpPraHu3alid U MPOBEACHUIO HAYYHBIX HCCIIEIOBaHU,
BKJIIOYAsi BbIOOp 1Hend W (POPMYyJIHMpPOBKY 3ahad, IUIAHUPOBAHUE, MOA00D
aJIeKBaTHBIX METOJAOB, cOOp, 00pabdOTKy, aHalu3 JaHHBIX M IyOJWYHOE UX

IpEJICTaBJICHUE C YU4eTOM TpeOoBaHMi nHopmanronHon 6e3omacHocTr (ITK-13).

Henabio uzyveHuss QUMCUMILVIMHBI «MOJEKysipHAs OWOJIOTHUSDY SBIISETCS
dbopMHpOBaHWE y CTYACHTOB YIIyOJIGHHOTO TOHWUMAaHUS HCTOKOB, METOIOB H
TEHJEHIIMA B  COBPEMEHHOM  JHUCIMIUIMHE  «MOJICKYJsipHash  OHOJIOTHSY,
KOMITETCHIIUHA B 00JIACTH BHEIPEHUS METOJOB MOJICKYJIIPHON OMOJIOTHH, a TaKXKe
0a30BbIe 3HAHMS B MOJEKYJISIpHOM Ouonoruu, JHUOO HEOOXOAUMBIC IS
MOCJICYIONIEH MPAaKTUYECKOW  JEATeTbHOCTH Bpaya, CTAJIKUBAIOIIUXCS C
PaCIIMPSIONIMMCS KPyroM 3a00JIeBaHWi, B KOTOPBIX HAPYIICHBI MOJICKYJISIPHBIC
MEXaHU3Mbl KJIETOK OpraHu3Ma, JU0O HCTOJB3YIONME 3HAHUS MOJICKYJISIPHOM
OMOJIOTHH JJISI TMAarHOCTUKH U/WUJTN JICUCHUSI.

3axaum IMCIHUIIINHDI:

® 1pUOOpEeTEeHHUE CTyACHTaMU 3HaHUN B 00J1aCTU MOJIEKYJISIPHOM

6I/IOHOFI/II/I, MOJ'ICI(y.HHpHOﬁ ICHCTUKHU U MCHHHHHCKOﬁ I'CHOMUKU,



CUCTCMHOI'O IPEACTABJICHUA O BJIMSAHUU MOJICKYJISIPHBIX MCXaHU3MOB Ha

310POBbLE U ITATOT'CHC3,

¢ (opmupoBaHHE Y CTyICHTOB NMPAKTUUECKUX 3HAHWM, HABHIKOB H
YMEHUH, MPU3BAHHBIX TOMOYb UM IPUMEHSATH MOAXObl MOJIEKYJISIPHON
OMOJIOTHH, TAKUX KaK OIpe/esieHne TeHeTHUECKUX HapyIIeHU! y

MallMEeHTOB;

¢ OBJIAACHHUC 3HAHWAMMU O IICPCIICKTUBHBIX MCTOAAX
MOHCKYHHPHOﬁ 6I/IOJ'IOFI/II/I, BBOJHUMBIX B MCAHUIIUHCKYIO IIPAKTUKY B

MHUpE;

e (opmMupoBaHHE MOTHUBAIIMH K UCCIIETOBAHUSIM CBSI3aHHBIM C
T€HOMUKOU, TPAHCKPUIITOMUKOM, SIIMT€HETUKON, TPOTEOMUKON 1

MeTa00IOMHUKOH ;

e O0O0ydeHHE CTyICHTOB Oa30BBIM METOJIaM PabOTHI C
MOJIEKYJIIPHOM HH(pOpMaIIME B KOHTEKCTE 3/TOPOBbsS U MMaTOreHe3a

YCJIOBCKA,

¢ (opmMupoBaHNE HABBIKOB U3YUCHHS HAYYHOU JINTEPATYPhI U

O(HUIIUATIBHBIX CTATUCTHYECKUX 0030pPOB.

B pesynprare wu3ydyeHHsT JaHHOM JUCUMIUIMHBL Yy  OOydYaromuxcs
dbopmupyroTCA cneAyomue  OOMEKyIbTYpHbIE W 00menpodeccuoHaNbHbIC

KOMIETEHIIUU (3JIEMEHTHI KOMITETEHITUMN):

Koa u popmymposka Jransl (pOPpMUPOBAHNS KOMIIETEHIIMH
KOMIIETEeHIIUH
OIIK-5 [OTOBHOCTE K OcHOBHEBIE IIPHUHIUIIBI paboTsI c

HUCIIOJIB30BAaHUTIO OCHOBHBIX 3Haer HYKJIICMHOBBIMHA KHCJIOTaMH n aHalJIu3a

(UBUKO-XUMHYECKUX, JKCIPECCUU TEHOB

MAaTCMaTHICCKUX W MHBIX [IpoBOOMTE  OYMCTKY M OCAKICHHE

CCTCCTBCHHOHAYHHBIX Vatee HYKJIEMHOBBIX ~ KHCIOT.  llonumepasHyio
MeeT

MOHATUM M METOAOB IIPU
pemeHumn

nenHas peakuuio. ['enb-snekrpodopes.




npo¢eCCHOHATBHBIX 3aa4 MetogamMu  MOJIEKYJISIpHOM — OHMOJIOTHH,
Bnaneer | HaBbIkaMu pa0OThl Ha CHENMAIH3MPOBAHHOM
00opyIOBaHUM.
Meponpustusi, BBOJAWMBIE B IOCIEAHHE
rofbl B 3JIpaBOOXPAaHEHHE B 3KOHOMHUYECKH
Pa3BUTHIX CTpaHax MUpa, 1o
IIPOrHO3UPOBAHMIO 37J0POBbS, JHUATHOCTHKE U
3Haer JIEUYEHUIO, CBA3aHHBIE C  MOJIEKYJIIPHOU
TEeHETUKOM M T€HOMHUKOM M BKJIIOYAIOIIME B
IIK-5 roroBHOCTH K .
ce0si COBPEMEHHBIE METOIBl MOJEKYISIPHOU
OLIEHKE pe3yabTaToB
1a6OpATOpHBIX, TeHETUKU W TEHOMMKH (HanpumMmep,
IIOJIHOT€HOMHBIN aHallu3 U 1p.)
UHCTPYMEHTAJIbHBIX,
[1aTOJIOTO-aHATOMUYECKUX U [Tosnb30Barbes COBPEMEHHBIM
UHBIX MCCIIEI0OBAaHUN B IIEIISAX 000py10BaHHEM u peareHTamuy,
pacrno3HaBaHMsl ~ COCTOSHUS UCIOJIb3YEMBIM B JIJA0OpaTOpHsiX, B KOTOPBIX
WIA YCTaHOBJIEHUS (akTa Ymeer paboTaloT ¢ TE€HOMHOM  uHpopMaruen
HaJIUYUS WO OTCYTCTBHS YeJI0OBEKa:  MPOBOJAT PAHHIOK JUArHOCTHKY
3a0oseBaHus U IPEJCKa3blBAIOT PUCKU BO3HUKHOBEHUS U
Pa3BUTHS TEHETHYECKUX 3a00I€BaHUA
HaBplkaMu  OCYyILECTBJIEHUS  KOMILJIEKCa
MEpPOIPUATHI, HalpaBICHHBIX Ha BbISBICHUE
Buageer | TCHETHIECKHX 3a0oseBaHui, uX PHHIOO
JUArHOCTHUKY, BBISBJIEHWE MPUYUH U YCIOBHM
UX BO3HUKHOBEHUS M Da3BUTHs, a TaKxke
meronamu TP, cexkBenuposanus JJHK u np.
CoBpeMEHHOE  COCTOSIHME HAay4HbIX U
MEIULUHCKUX IMOJAXOJOB W TEHJIEHIHUHU B
3nact pa3BUTUU COBPEMEHHBIX METOJI0B
[IK-13 cIocoGHOCTE MOJIEKYJISIPHON 6uonorun (Hampumep,
" OpraHu3aLun - MOJIHOTEHOMHBI ~ aHalM3 W 1p.)  JUId
[POBEICHUIO HAYYHBIX IIPUMEHEHUS] B MEUIIMHE.
UCCIIEI0BAHU, BKJIFOYast PaGotatb ¢  COBpeMEHHOW  Hay4dHOM
BBIOOP e " JUTEPATYypoOr MO MEAUIMHCKOW U oOmmen
(bopMyIHPOBKY 3aj1ady, MOJIEKYJISIPHOM T€HETUKE U TEHOMHUKE, a TAKKE
IUIAaHUPOBAHHUE, nonoop Veer AIIEKTPOHHBIMU pecypcamu cetu «HTepHeT»
a/IeKBaTHBIX METOJI0B, cOOp, [0 JaHHBIM HamnpasieHusM. OnpenensiTs
00paboTKy, aHamu3 JaHHBIX BO3MOXXHOCTh NPHUMEHEHHUS TeX WU HHBIX
" nyoJInyHOe nx METOJI0OB TEHOMHOM MEIMLIMHBI B aKTyaJIbHON
IpEJCTaBICHUE C  Y4ETOM IIPAKTHKE 3JPaBOOXPAHEHUS
TpeboBanHit 5 CoBpeMeHHBIM 000py/I0BaHHEM u
MH(OPMAITHOHHOH peareHTamu, HCIIOJIb3yEMBIMU B
besonacHocTn 71a00paTopusIX, UMEFOLIHX JEN0 c
Bnageer | MOJIEKYJISIpHBIM ~ QHAJIU30M: MIPOBOJAT

PAaHHIOIO JUArHOCTUKY U TpCACKa3bIBaOT
PUCKHU BO3HUKHOBCHUA 3a00JIeBaHUN B CBSI3U C
MOJICKYJISIPHBIMU HAPYIICHUAMU




CoBpeMEHHOE  COCTOSIHUE€ HAYYHBIX U
MEIUIMHCKUX TOAXOAOB M TEHACHLUUU B
3uaer pa3BUTHU COBPEMEHHBIX METOJI0B
MOJIEKYJISIPHOM Ounoaorun (Harpumep,
[IOJJHOTEHOMHBI ~ aHamuM3 U 1p.) Ul
IIPUMEHEHHUS] B METUIIMHE.
[1K-12: TOTOBHOCTb K = =
PaGoratb ¢  COBpeMEHHOW  Hay4YHOUH
OpraHu3aluu U . . .
JUTEpPATypod MO MEAMLMHCKOM U oOuen
OCYILIECTBIICHUIO .
MOJIEKYJISIPHOM F€HETUKE U TEHOMMKE, a TAaKKe
IIPUKIIAIHBIX U
NIEKTPOHHBIMU pecypcamu cetu «MHTepHeT»
IIPAKTUYECKUX IPOEKTOB U Ymeer
. [0 JaHHBIM HamnpasiaeHUsM. OrnpenensiTh
UHBIX ~ MEPONPUATHH 11O
BO3MO)XHOCTb IIPHUMEHEHHUS Te€X WU HHBIX
U3Yy4EHHIO OMOXUMHUYECKUX U . .
METOJI0OB TEHOMHOM MEIULIMHBI B aKTyaJlbHON
(U3HOIOTHUECKUX
. IIPAKTUKE 3PaBOOXPaHUCHHUS
IIPOLECCOB U SBJICHUH,
MPOMCXOMAIIMX B  KIETKE CoBpeMeHHBIM 00opy0BaHUEM U
YeoBeKa peareHTamy, UCIIOJIb3YEMBIMU B
nabopaTopusx, HMMEIOIINX hi (0 (6] c
Bnageer | MOJIEKYJISIDHBIM ~ QHAJIM30M: IIPOBOJSAT
PaHHIO JMAarHOCTUKY M IPEICKa3bIBAIOT
PHUCKH BO3HHUKHOBEHUS 3a00J1€BaHUM B CBSI3U C
MOJIEKYJISIPHBIMHU HApyLIEHUSMU
Kak npoBonute 06a30Bble OMOXMMHUYECKHE
3naer TeCTbl (AaHalIM3 KPOBH, CIIOHBI U 1p.) C
HCIIOJIb30BAHUEM YEJIOBEUYECKUX KIETOK H
OMOJIOTNYECKUX JKUAKOCTEH.
IIK-11: roroBHOCTH K
OpraHu3anuu 144 Onpenenmb uenec006pa3HOCTb
OCYIIECTBJICHUIO VMeer OpPOBCACHUA  ICHCTUYCCKOTO  aHaluuM3a H
IIPUKIIaTHBIX 1 TEHOMHOM TEpanuy B T€X WIH MHBIX CIydasx
MIPAaKTUYECKUX IIPOEKTOB H BpaueOHOM MPAKTHUKH.
UHBIX  MEPONpHUATHHA  TO
U3Yy4EHHIO OMOXUMHUYECKUX U
(U3HOIOTUYECKHX HTupoxrm HayqHBIM Kpyrosopom,
POLECCOB W SIBICHHUI, OXBAaTBIBAIOIIMM COBPEMEHHOE COCTOSHUE U
MPOMCXOMAIMX B  KIETKE TEHACHIIMA B  Pa3BUTUU  MOJIEKYJIIPHOU
YelIoBeKa: TEeHETUKH, TEHETHYEeCKONM JMarHOCTUKH H
b
Bnageer | reHOMHOH — Tepanuu. HaBpikamm 1
OpraHM3alK TUArHOCTHYECKUX MEPONpPUITUN
B KJIMHUYECKOM JTabopaTOpHH: TJie MOCTaBIeHa
3a/a4a B3ATh Ha BOOPYXEHHE TE€HETHYECKHM
aHaJIn3.

Jlnst hbopMupoBaHUs BBINICYKAa3aHHBIX KOMIIETCHIIMN B paMKax JUCIUTIIMHBI
«MonekymsipHasi OHOJIOTHS» TMPUMEHSIOTCS CIICIYIONTUE METOJbl aKTHBHOTO/
WHTEPAKTUBHOTO OOYYECHUS: JICKIUSI-IUCKYCCHUs, 3aHATHE B (popMe J1abopaTopHOU

paboTHI.



|. CTPYKTYPA U COAEPX KAHUE TEOPETUYECKOM YACTH KYPCA
(36 gyacos, 4 yaca B BHjIe Mao)

Pasznen 1. Beenenue B MoJieky/JasipHy0 OuoJiorui0. CTPYKTYpHasi nepapxusi
¥ MOJIEKYJ/ISIPHAs OPraHU3alMA KJIETKH — 6 4yacos.

Ilnan nexyuti:

1. Beegenue. MicTopust BOSHUKHOBEHHS M Pa3BUTHS MOJICKYJISIPHOM OMOJIOTHH.

2.MeToJ1bl MOJICKYJISIPHOM OUOJIOTUH

2. Kretkn mpokapuoT M 3YKApHOT: IUIAaH CTPOEHUS, KOMMIapTMEHTAIN3allNs,
HBOJIFOLIMOHHAS TUHAMMKA.

3.MounekynsipHas CTpyKTypa U IMHAMUKa OEJIKOB.

4 MonexynsipHasi OpraHu3anusl HyKJI€MHOBBIX KUCIIOT.

5.MonekynspHble BHIbl JMIOUAOB UM HUX POJb B OpPraHMU3allMM KJIETOUHBIX
MeMOpaH.

6.CTpyKTypa 1 CBOMCTBA TTTUKOTIOIUMEPOB.

Pazgen 2. CTpykTypa U MOJIEKYJsIpHAsi IMHAMMKA KJIETOYHbIX MeMOpaH-4
yaca-jekuus Oecena.
IInan nexyuui.

1. Opranu3zaiusi OMOJOTHYECKUX MEMOpaH.

2. TpancnopTHbie PYHKITUHM MEMOPaH.

3. benku, Bxoasmue B cocTaB Owojornyecknx memoOpaH. Kmaccudukamms
MEMOpaHHBIX OEJIKOB MO TMOJOXEHUIO OTHOCUTENIBHO JUIUAHOTO OUCIIOS.
CrocoOb1 3akperuieHus 0enkoB B MeMOpaHe. JlatepanbHas W poTalMOHHAs
g dy3ust 6eKOB B MEMOpaHe.

4. VYraeroa-coaepiKamiue OHOMONMMMEpPbl (TITUKOKOHBIOTATHI) B COCTaBe
MeMOpaH: TJIUKOMPOTEHHBI U TMPOTEOTVIMKAHBI, TIMKOJUMUILI. OCHOBHBIC
KJIaCChl  TJIMKO3aMHUHOTJIMKAHOB B cocTaBe  opranuzma.  DyHkiuu
YTIEBOACOIEPKAIMUX TONUIENTHAOB B OenkoB B opranusme. CTpykTypa H

(GYHKUIMH TITUKOJIUITHUIOB.



5. TuIbl MEXKXKJIETOYHBIX KOHTAKTOB (I/IBOJ'II/IPYIOHII/IC — IJIOTHBIC COCAUHCHU,
3aAKOPUBAONINEC — a/ITC3MOHHBIC KOHTAKTBI, ICCMOCOMBI, (l)OKaHI)HBIe KOHTAaKTbI

H IMoJIyacCMOCOMBI; KOMMYHHUKOIIMOHHBIC — HICJICBBIC KOHTaKTBI).

Pazgen 3. Crpykrypa XpOMATHHA, MOJIEKYJSIPHbIE  MEXaHHM3MbI
perviuKanuu, penapaunu u pekomonnaunu JJHK-6 yacos.
Iinan nexyuti:

1. Crpykrypa u kjaccuukanmus XpOMOCOM. DyXpoMaTUH W
rerepoxpomatrH. Konupyromas n nekogupyromas JHK.

2. Maxopnsie JIHK-cBsi3piBatomme O€TKM W WX pOJIb B OpraHU3alldU
TPEXMEPHON CTPYKTYypbl XpomaTuHa. [ucroHoBbie Oenku. HerucroHoBwie
OeJIKK XpOoMaTHHA.

3. XpOMOCOMHBIE TEPPUTOPUU U siAepHBI MaTpukc. DyHKIMOHAIBHBIC
aCIeKThl CTPYKTYPHOW OpraHU3allMd XpOMAaTHHA. OKCIPECCHS TE€HOB U
CTPYKTypa XpOMaTHHA.

4. O6mme npuniunsl permkanun JJHK. Tlpunmun nonumepasHoit nenHoi
peakuuu (I1LIP) u ee 3HaueHue nus MonekyysipHOM Ouosioruu. CTaguu LUKIIA
[THP, coOwrtus [P, mpoucxosime Ha pa3IuyHbIX NUKIAX. PasHOBUAHOCTH
[TIP. IIpocTpaHCTBEHHO-BpEMEHHAs OpraHU3alus COOBITUN PETTUKALIHH.
Jlupupyromass u  otctaromas uenu, ¢parmentel Oxazaku. OcoOeHHOCTH
perkaruu - MutoxoHapuanbHeix  JIHK.  CailTel  Havaa  periukanuu

JUIUpPYIONIEH 1 oTcTarolen nenei, D-netu.

Pa3znen 4. Tpanuckpunuus. Peryssiniusi 3kcnpeccuu reHoB-6 4acos.

Ilnan nexyuu:

1. IlenTpanbHas 1orMa MOJeKyJsipHON Ononoruu. [lonstue Tpanckpunmu. ['eH,
CTPYKTypHasi OpraHu3anus TeHa, TPaHCKpHUOUpyeMmble W HETPAHCKPUOUpYEMBbIC
PETHOHBI, IPEPHIBUCTAs CTPYKTYpa reHa (3K30HbI, UHTPOHBI). Pob TPOMOTOPOB U
KOHCEHCYCHBIX NOCJIENOBATEIBHOCTE B MEXaHM3ME WHHUUMALMU TPAHCKPUIILUH.

PHK-nouMepasbl MpoKapuoT U SYKapHOT: CTPYKTYpHblE U (DYHKIIMOHAJIbHBIE



0ocoOeHHOCTH. YdYacThe TpaHCKpunuoHHBIX (akTopoB (TF) B mexanmsme
WHUALMAIUY TPAHCKPUILIMU. TepMUHALMS TPAHCKPHUIILIVH.

2. Tloctrpanckpunuuonnsie u3meHeHuss MPHK »sykapuor: kammpoBanue,
CIUIACHHT, TMOJHUAJCHIWIMPOBaHUE. AJIBTEpHATUBHBIA criaiicuar.  Oddext
MOJIOKEHHsST TeHOB. MHakTuBanua X XpOMOCOMBI MIIEKONUTAOMMX. OCHOBHBIE
YPOBHU PETYISUUA AKTUBHOCTH T'€HOB. AUETWINPOBAHHE TMCTOHOB. OCHOBHBIE
YPOBHH PETYJISILIMU aKTUBHOCTU reHoB. MetunupoBanue JJHK, pasHoBuaHOCTH.

3. OCHOBHbBIEC YPOBHH PETYJISALMN aKTUBHOCTU IeHOB. [1OCTTpaHCKPUIIIMOHHBIN
YpPOBEHb  peryisuuu. Perynsuuss TeHHOM  aKTMBHOCTH — AKTHUBATOpaMu
TpaHcKpunuuu. [IpuHIMO Ki1acCU(pUKALMK TPAHCKPUIILIUOHHBIX (DAKTOPOB 110

Bunrenaepy. OcHoBHBIC HajkIacchl TF.

Pa3nen 5. I'eHeTn4yeckuii koja. MexaHn3M TPaHCJIsSIIM)-6 YacoB.
Ilnan nexyuii:

1. OtkpbITHE, paclIuPpPOBKA U CBOMCTBA T€HETHYECKOr0 KOJa. AJanTopHas
TUIOTE3a peaJu3aliyd FeHETHYECKOTO KOAa.

2. Crpykrypa u cBoiictBa TpancnopTHeix PHK. Opranmsanus m cOopka
pudOCOM MPOKAPUOT U FYKAPUOT.

3. Cunre3 u npoueccunr pudocomanbHeix PHK (pPHK). benku pubocom.
CailTel akTUBHOrO IeHTpa pudbocoMm. CTaauu TPAHCISAIUU: WHULMAIKA,
JJIOHTalus, TepMHHauusA. MexaHusM  (GOPMUPOBAHUS  HMHUIIUATOPHOTO
KOMILIEKCa, (PaKTOPbl MHUIMAIIAN TPaHCIAIUK MpokaproT (IF).

4, [TocTTpancasunOHHbBIE MOAU(PUKALINU O€JIKOB, yIpaBJEHUE
(YHKIIMOHAJIBHOW aKTUBHOCTBHIO OEJIKOB C IMOMOILBIO MOCTTPAHCISLIMOHHOTO

IPOIIECCHHTA.

Pasnen 6. IluTockesieT: apXuTeKTypa, TPAHCHOPT M MOJIEKYJsIpHas
IUHAMHKa-4 gaca.
Ilnan nexyuti

1. OcHoBHBIE (PUOPUIUISIPHBIE CTPYKTYPHI LIMTOCKENIETA, UX MOJEKYISPHbBIN



coctaB W TKaHecnenuduanocts. Knaccudukarus, CTpykTypa W CBOMCTBa
MOJEKYISIPHbIX MOTOpOB. CBOWCTBAa MHO3MHOB, JIMHEMHA M KHHE3MHA Kak
OCHOBHBIX MOJIEKYJISIPHBIX MOTOPOB KJIETKH. MEXaHOXMMHUYECKOE CONPSIAKEHNE
n aktuH-aktuBUpyemass ATda3Has axkTHUBHOCTH MHO3MHA. Perymanus
B3aMMOJICUCTBUS AaKTMHA W  MHO3MHA C [OMOIIB0  MHO3UH-ATO-
WHTEPMEIMATOB, cJaboe W CHJIbHOE B3aMMOJCHCTBUE. AKTHUH-CBSI3aHHAS
perymsius paboThl MBITII] HA PUMEPE KA pabOThl CKEJIETHBIX MOTIEPEYHO-
MOJIOCATBIX MBIIIL] MJIEKOMATAKOIIUX.

2. Ponmp Ca2+ u TPOMOHWHOBOTO KOMIUIEKCAa B 3allyCKe COKpAaIIcHUS.
Muo3uH-CBsSI3aHHAsT peryJyisiius paOOThl MBI Ha MpPUMEpEe IUKIa PadOThI
IJIAJIKUX MBI MiiekonuTaomux. Pons Ca2+, kanbMoAyJIMHA U €r0 KMHA3bl B
MEXaHHU3ME COKpalleHHUs. AKTUH-0NIOCPEIOBaHHAs PETYIALUS PaOOTHI TJIAIKIX
MBI MJIEKOMUTAOMUX. OYHKIMOHUPOBAHUE CIEUUATIM3UPOBAHHBIX TIIaJKUX
MBIIIIIII] KUBOTHBIX, 00J1aIaI0IIMe COCTOSIHUEM 3alUpaTesIbHOro ToHyca (catch
state).

3. MonekynsipHbple MeXaHW3Mbl MuUomatuil. WHauBHIyalnbHOE pa3BUTHE,
IUTOCKENIET U MOp(OoreHeTuueCcKue NBUKEHUA. Posib MeTO10B UIeHTUhUKAITUN
MOJICKYJIIPHBIX BUOB ITUTOCKEIETHBIX OCIKOB B JIAOOPATOPHOU JNMATHOCTHKU

TKaHEBOM MPUPOJIbI 37I0KAYECTBEHHBIX HOBOOOPA30BaHUH.

Paznen 7. MeKKiIeTOYHbIe KOMMYHHUKALUUM, CUTHAJbHbIE IIYTH,

yIIpaBJIecHHE penpoayKuuei u 1uppepeHunpoBKoi Ki1eToKk-4 yaca.

Ilnan nexyuti
1. TIlonatue KOMMYHHKallUM MEXAYy KileTKaMu. KoMMyHUKaTUBHbBIC
npouecchl  Oaktepuid W JOpoxoked. Tumbl M TpUpoAa  CUTHAJNOB,
BOCHPUHUMAEMBIX KJIETKOW. [IoHATHS cUrHaN-moAaromer KIETKH U KIIETKH-
muilieHd. [IoHSITHS TUTraHaa v pelenTopa.
2. IlpuHIuObel BHYTPUKIETOYHBIX MEXAHU3MOB TEpeJauyd  CHUTHaJIa
(BTOpUYHBIE MeECCEHDKEphl U MOJeKyIbl-3dexTopsl). Tumbsl 3¢ HEeKTOpHBIX

MOJIEKYJ U BO3MOXXHBIE pe3yJbTaThbl CUTHaMMHTa. OOmmas kiaccudpukaius



CUTHAJBbHBIX MyTEH B 3aBUCUMOCTH OT YJaJ€HHOCTH JHMraHAa OT KJIETKH,
CEKPETUPYIOIIEH CUTHAIBHYIO MOJIEKYJNYy. KOHTAaKT-3aBUCHUMBIM CUTHAIMHT
(CUTHAJMHT Yepe3 MHTErpHuHbI, 3QpuHbl, NOICh CHUrHANBHBINA MTyTh, CUTHAJIUHT
gyepe3 Toll-pemenroper — NFkB nyts). CuUTHaIMHT depe3 CEKpeTHpPyeMbIe
MOJIeKYJIbl. CUTHAJIMHT MOCPEACTBOM JIOKAJBHBIX MEIUATOPOB: MapaKpUHOBBIN
(muranger  Hedgehog, BMP u npyrue); ayTOKpuHOBBIH (HAa IpUMeEpe
OIyXOJICBBIX KJeTok U Jjuranga Hedgehog). CurHamuar mocpencTBoM
MEIUATOpPOB, pabOTAIOIIMX HA 3HAYUTEILHOM YAAJIIEHUHW OT CEKPETUPYEeMOM
KJIETKU: HEHPOTPaHCMUTTEPHI, TOPMOHBI.

3. IloBemeHueckne peakIMM KIETOK B MHUKPOOKPY)KCHHH CHUTHAJIBHBIX
MoJiekyl. CUTHajgbHBIE MOJIEKYJbl Kak MopdoreHsl. Mopdorenernueckue
nonsi. Bayrpukinerounsie pernentopsl. NO kak HEWpPOTpaAaHCMHUTTED U €ro
menieHd. NO kak peryssrop CoKpalieHus riaajakol MyCKyJaTypbl COCYIOB.

4. I'mapo¢doOHble BHYTPUKIETOYHBIE JIMTAHABI (CTEPOUAbI U THUPEOUTHBIE
TOPMOHBI, peTHHOH/IBI, BUTaMUH D), cemelicTBO siaepHBIX penentopos (nuclear
receptors  superfamily). Bueknerounbie JsiuraHapl. OCHOBHBIC  THIIBI
pEelenTOpOB,  BOCHPUHUMAIONINX  BHEKJIETOYHble  JjuraHabl. CrocoObl
aKTUBAIIMM TIEPEAATYMKOB CUTHAJA TPU aKTUBAIIMU PEIENTOpa JUTaHIOM.
Crioco0bl CONMMKEHNs YYAaCTHUKOB CUTHAJIBHOTO IpPOLECCa: PoJib KapKacHbBIX
oenxos (scaffold proteins) wimm GenkoB amanTepoB, TOKUHT-CAMTOB Ha JAPYTHX
KOMITOHEHTAaX WY JUMUIHBIX padTrax.

5.IIpunuun oOpaTHO cBsI3M B (DYHKIIMOHUPOBAHUHU CUTHAJIBHBIX myTei. Up-
perymsuust u down-perymsiusa. Curtanuar nocpeactsom GPCR — G-protein
coupled receptors. Ctpykrypa GPCR, BO3MOKHbBIE JTUTaH/IbI, OOIINH MEXaHU3M
aKTUBAIMU U Tiepefaun curnaina. CurHampHbIe mporeccsl, 3amyckaembie GPCR.
G-6enku: CTpyKTypa, OOIIME NPUHIUIBI (PYHKIIMOHUpOBaHMS. BTOopuuHbIe
MECCEH/IKepbl, akTuBupyeMble G-Oenkamu: ajgeHwIMnukiIaza u UAMO,
dbocdonumnaza C, MOHHbIEC KaHAJIBI.

6. Pacmeruienne (ochaTUIMUHO3UTONA W KAJIBIMEBBIM CUTHAIUHT. Cxema

ITyTH. CDYHKI_II/II/I KaJIbIiyusAa B KJIICTKE, MECXaHHU3M OCHMJITIMPYIOIICTO



BBICBOOOIKICHUS KAJIBIIUS W3 YHAOIIA3MATHUYECKOTO PETUKYTIoMa. MexXxaHu3Mbl
BBIBEJICHUS W3 IIMTOTUIa3Mbl H30BbITKA Kaimbliusg. CUTHAIMHT TOCPEICTBOM
pPELENTOpOB, CBS3aHHBIX C KHHa3aMu. OCHOBHBIE KJIIACChl PEILENTOPOB,
pabOTaINUX OCPEACTBOM B3aMMOICHCTBHSI C KHHA3AMH.

7. Penentopsl Tupo3uH-kuHa3el (RTKS), oOmias cTpykTypa U JIUTaHIBI
(bakToper  pocra wm  3¢puHb). Mexanusm  aktuBamuu  RTKS,
TpancayTtodochopmmpoBanue. HeratuBnas nomMmuHaHTHas KOHCTpykmus RTK
KaK METOJAMYECKUM TOAXO0J K U3ydeHHIo poju peuentopa. SH2 u SH3 gomensr
OenKoB, WX POJb B CHUTHAIBHON Mosekyne Oenka. Ras/IMAPK curnambHBIN
MyTh. 3aBUCUMOCTD PE3YJIbTAaTa ITyTH OT BPEMEHH BO3ICHCTBUS JINTAHIA.

8. PenenTopsl, accolMupoBaHHBIE C THUPO3UH-KMHA3aMHu. WHTETpUHBI U
CBS3aHHBIC C HUMH THPO3WH-KWHA3Bl. [[UTOKMHOBEIE pementophl. PemenTopsr
CEpUH-TPEOHHH KuHa3bl. CUTHAJIbHBIE TYTH, 3aBUCSIIME OT MPOTEOJIN3a
CUTHAJILHOTO KOoMmoHeHTa. CurHanbHbiid myTh NOtCh. CurHanmbHble MyTH,
3aBUCAIIME OT WHTHOMPOBAHWS KOMIUIEKCA JIeTpajlalldd  JaTCHTHOTO
perynstopa renoB. Kanonudueckuit myte Wnt, myts Hedgehog, nmyts NFkB.
CurHajgpHOE€ TPOTPAaMMHPOBAHHWE CTBOJIOBBIX  KiI€TOK. CHTHAIMHT U
MOJICKYJIIPHBIE ~ MEXaHW3Mbl  amomnTo3a.  MOJIKYJIApHbIE  MEXaHWU3MbI

KaHICPOICHE3A.

1. CTPYKTYPA U COAEP)KAHUE MPAKTUYECKOM YACTH
KYPCA

IIpakTHuyeckue 3aHATHS He NPeLyCMOTPEHbI

Ilepeuensn 1adopaTopHbIx pador ( 72 yaca, 36 yacoB B popme Mao)
JlabopaTtopnasi padora Nel. O0mass Teopuss padoThbl ¢ HYKJIEHHOBBIMHU
KHCJI0TAMU U aHAJM3a IKcnpeccuu reHos (9 u).
Llenv pabomwr: O3HAKOMUTBCS C TEOPETUYECKUMHU OCHOBaMU pPabOTHI C
HYKJIEMHOBBIMH KHUCJIOTAMU U aHAJIN3a SKCIPECCUU TEHOB.

3aoayu:



1. OcBouthb TCOPCTUUCCKUC OCHOBBI MCTOIOB BbIACIICHUSA, OYUCTKH U
pasaciICHNA HYKIICHHOBBIX KUCJIOT

2. OcBOUTH TCOPCTUUCCKHUC OCHOBBI HTOCTABKH T'CHCTHYCCKHX KOHCTpYKIIHfI B
KJIICTKH

3. O3HAaKOMUTHCS C OCHOBHBIMU MCTOAAaMHU aHAJIN3a SKCIIPECCUU I'CHOB

JlaGopaTopnasi pa6ora Ne2. QuncTKa U O0CaKIeHHe HYKJIEHHOBBIX KHCJIOT.
IMonumepa3Has nennasi peakuus. I'eab-3exrpodopes (9 yaca).

Lleny  pabomei: BBIMOTHUTH  y4eOHO-IKCIEPUMEHTAIbHYIO paboTy 1o
BBISIBJICHUIO KAYECTBEHHBIX M KOJMYECTBEHHBIX XapaKTEPUCTUK IMPEnapaToB
HYKJIEMHOBBIX KHUCJIOT.

3aoauu:

1. BolmonHUTh ynaneHWe OEJNKOB C TOMOIIbIO  AKCTPAKIUU  BOJHBIX
PaCTBOPOBHYKJIEMHOBBIX KUCJIOT (DEHOJIOM U (WIIH) XJIOPOPOPMOM.

2. Bemonauts koHneHTprupoBanue JIHK ocaxnenneM 3TaHOmIOM.
Ocanox JIHK, o6pa3yromuiics mpu Huskoit Temneparype (-200C unu Huxe)
B IPUCYTCTBUE YMEPEHHOW KOHIIEHTPALlMM MOHOBAJEHTHBIX KATHOHOB,
coOpaTh IEHTPUPYrupoBaHUEM.

3. PactBopuTh B Oydepe, 10BOIs 0 KeTaeMO KOHIICHTPAIIUH.

4. Boimonauth pazgenenue HykienHoBbix kucior (JAHK wu PHK) B
AJIEKTPUYECKOM I10JI€ IPU MTOMOLIN METO/Ia Telb-3JIeKTpodopesa.

5. IlocTaBuTh  TMONMMEpPA3HYlO  ILENHYIO  peakuuo ¢  [paiMepaMu

(ITOHKUPYIOMKUMU 1EJIEBOM YYaCTOK MOJIEKYJIbI

JlabopaTtopnass pabora Ne3. Tpanchopmauus IYKapUOTHUYECKHX H
NPOKAPHOTHYECKHUX CHCTEM IUIa3MHUIHBIMU BeKTOpamu ( 9 yaca).

Llenv  pabomwer: TpaHchopMupoBaTh IpenapaTbl KOMIETCHTHBIX —KJICTOK
OaKTepuil ¥ JIMHUIO DYKAPUOTHYECKUX KJIETOK IIa3MHUIHBIMU BEKTOPAMHU
3aoauu:

1. TIpUroToBUTH CYCNEH3UIO KOMIIETEHTHBIX KJIETOK OakTepuil U CYyCHEH3HIO

9YKAPpHUOTHICCKHUX KIICTOK



2. TlpousBectu TpaHchOpMaIUIO KIETOK METOAOM 3JIEKTPOIIOPALIUN

3. KynpTuBHpOBaTH KJIETKH B MPUCYTCTBUH MUTATENBHBIX CPEJl

Jlabopatopnass paGora Ne4d. Cenexkuuss u oT00pP TPaHCPOPMHPOBAHHBIX
KJI0HOB ( 9 yaca).

Llenv pabomwi: BBIMOIHATE OTOOP KICTOK € (YHKIHOHAIBHO aKTUBHOMN
IJIa3MU 0N
3aoauu:

1. IlpuroroButh cpeay ¢ J00aBICHUEM AaHTHOMOTHKA JUIS  CEJICKIIMH
TpaHC(HOPMHUPOBAHHBIX KJIETOK

2. IIpuUroToBUTH YUCTHIE KYJIbTYPHI TPAHC(HOPMHUPOBAHHBIX KIETOK

JlabopaTtopnass paGora NeS. beakosbiii 3jekTpodope3 NPOAYKTOB
ykcnpeccun ( 9 yaca).

Llenv pabomwr: TlpousBecTu 3JEKTPO(OPETUUYECKOE pazfieleHue OETKOBBIX
MOJIEKYJI B TTOJIMAKPUIIAMUIHOM Telie
3aoauu:

1. TlpuroToBUTH PACTBOPHI MOJIMAKPUIAMHIHOTO T'ejlsl U coOpaTh Kamepy s
IPOBEJEHUS reb-3JeKTpodopesa no metony JIamMmmiu

2. Tlpoananu3upoBaTh MOJEKYJSPHBIE MAcCHI pa3/IeJICHHBIX OCIKOB

JlaGopaTopHasi padora Ne6. BusyajibHbIii aHAJU3 MPOAYKTOB dKcnpeccuu (
9 yaca).

Illenv  pabomoei: BBISBUTH OKCIPECCHUI0 PEMOPTEPHBIX TEHOB B COCTaBe
MJIa3MUTHOTO BEKTOPA C MOMOIIBIO (PITyOpECIIEHTHOTO MUKPOCKOTIA

3aoauu:

1. TIpousBecTH Ka4eCTBEHHYIO OIIEHKY (IyOpeCICHITNN
2. BBIYHCIUTh OTHOIICHHE KJIETOK HeCymuX (GIyOpeCleHTHBIA CHUTHAT K

KJIETKaM O€e3 curualia

JlabopaTtopnass paGora Ne7. Xpomarorpaguuasi OYHUCTKA MPOIAYKTOB

IKCIPECCUH TUIA3MUTHOTO BekTopa ( 9 yacos).



Llenv pabomui: BpIMOTHUTH XpomaTorpaduio TOTaIBbHOTO MperapaTa OENKOB,
BBIJICJICHHBIX U3 KJIETOYHOMN CYCIIEH3UU
3aoauu:

1. TIpou3BecTH 3KCTPAKIUIO OEIKOB U3 KIETOYHOW CYCIIEH3HH
2. Pa3znenuTh mONMydeHHBIM mMpenapaT OENKOB € MOMOIIbI0 HMOHOOOMEHHOM

XpomaTorpaduu

JlabopaTtopnasi pa6ora Ne§. OcHoBbI Macc-cnieKTpoMeTpuu ( 9 yacos).

Llenv pabomwvi: O3HAKOMHUTHCS C TPUHIMAIIAMH MAacC-CIEKTPOMETPHUIECKOTO
aHajn3a OCJIKOBBIX MOJIEKYJ
3aoauu:

1. M3y4uTh TEOpETUYECKHUE OCHOBBI MACC-CIIEKTPOMETPUHI
2. O3HaKOMHUTBHCSA C OCHOBHBIMU HAIIPaBJICHUSMU UCCIIEOBAaHUN B KOTOPBIX

MPUMEHSIIOT MacC-CIIEKTPOMETPUIO

Odopmiaenue 1adbopaTopHoil padboThlI.

[Ipu BbIMONHEHUH a0OPAaTOPHBIX pabOT HEOOXOAUMO BCE 3aIUCH
MPOU3BONUTH B CIECIYIOUIEM MOPSJIKE.
1. IlpuHuun meropa.
O6opynoBaHue.
[Tocyna.
PeakTussbl.
[TpuroroBnenune pabounx pacTBOPOB.
[TocTpoenue kanuOpoBOYHOro rpaduka.
XoJ1 orpeeseHusl.

Metop pacuera.
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Takoit mopsimok odopmieHUss pabOT MO3BOJSET CTYyACHTaM, TOHSIB CYTh

METOo/a, pa300paThCs B MEXaHU3ME Ka4eCTBEHHOW PeaKIUH, OIMCAaHHOW B pa3ziese



«IIpunnun metoga». Pa3aensr 2-5 npuBoasTes 1j1st TOTO, YTOOBI JTAOOPAHTHI MOTITH
MOTOTOBHTH, & CTYJACHTHI 3HATh, KAKUE MPUOOPHI, MOCY/Ia PEAKTUBBI U pabouue
pacTBOpbl HEOOXOAWMBI JJISi BBITIOJIHEHUS JAaHHOW J1abopaTOpHON pPabOTHI.
PaGoune pacTBOphl TOTOBITCS, Kak omucaHo B pazzaene «lIpuroroBrnenue
pactBOpoB». Paznenbl 6-9 HMCHONB3YIOTCS CTYJCHTaAaMU YK€ MPU BBIIOJHEHUHU
pabot. JlaGopaTopnas paboTa cudTaeTCs BBHIIIOJHEHHON TOJIBKO  IIOCIE
oopMIIeHUST BBIBOJOB 1O padoTe, KOTOpPhIE JOJKHBI COACPKATh OCHOBHBIC
pe3yJbTaThl  MCCIEIOBAaHMUM, OIKCAaHWE HAOMIOJAEMBbIX HU3MEHEHHH  MpH

BBIIIOJIHCHHU SKCIICPUMCHTA U KpaTKI/Iﬁ dHaJIN3 IMOJYYCHHBIX TaHHBIX.

I1l. YHEBHO-METOJANYECKOE OBECITEYEHHUE
CAMOCTOSTEJBbHOM PABOTbBI OBYUAIOIIIUXCS

Y4ebHOo-MeToIMueCcKoe oOecrieueHue CaMOCTOATEIIbHON paboThI
oOyJaromuxcs 1O IUCHUIUTMHE «MoJleKyisipHass OWOJIOTHS» MPEACTaBICHO B
[Tpunoxenuu 1 u BKiIro4aer B ceOs:

— IIaH-TpaduK BHIMOTHCHUS CAMOCTOSTEIIBHON paOOTHI 110 TUCIUTUINHE;

— XapaKTePUCTHUKY 3aJaHUN JJII CAMOCTOSTEIIEHON pabOThl 00YJArOIIMXCS U
METOAMYECKUE PEKOMEH/IAIINY 110 X BBITOJHEHHIO;

— TpeOOBaHMS K  MPEIACTABICHHUIO ¥  OQOPMIICHUIO  PE3yJIbTaTOB
CaMOCTOSATEIbHON pabOThI;

— KPUTEPUU OLIEHKH BBIITOJHEHUS] CAMOCTOSATEIbHON pabOTHI.

IV. KOHTPOJIb JOCTUXXEHUS LEJIEN KYPCA

Ne | Kontpomupyemsie OneHouHbIE CpesICTBA -
n/n | Moxynu/ pa3aensl / Kozp! n sTanst HAauMEHOBAHHE
TEMBbI TUCIUTUINHBI (hopMupoBaHHUS TEKYIIAN MIPOMEXKYTOUHAs
KOMIIETEHIINH KOHTPOJIb aTTecTauus
1 | Pazgen 1. OIIK-5 3Haet, ymeer, | Pemienue 3auer

1IK-5 BJIA/IEET 3azad, Bonpoc 1 -8
TK-13 TECTUPOBAHUE
I1K-11
K-12 pedepar ninmn




MIPE3EHTIUS
2 | Pazmen 2. OIIK-5 3naer, ymeer, | Pemenue 3auer
I1K-5 BIIaJIceT 3aj1ad4, Bomnpoc 9-16
1K-13 TECTUPOBAHUE
1IK-11 pedepar  wam
[K-12 IPE3CHTIIHS
3 | Pa3men 3. OIIK-5 3Haet, ymeer, | Pemenue 3auer
I1K-5 BIaJieeT 3aja4, Bompoc 17-24
[K-13 TECTUPOBAHUE
1IK-11 pedbepar wim
1IK-12 TIpe3eHTIHs
4 | Paznmen 4. OIIK-5 3naet, ymeer, | Pemenue 3auer
HK-5 BIIAJICCT 3a/1ad,
I1K-13 TectHpoBanue | DOTPOC 25-32
1K-11 pebepar wauM
[K-12 IPE3CHTIIHS
5 | Pasgen 5. IIK-5 3naer, ymeer, | Pemenue 3auer
T1IK-13 BIaJiceT 3ajJa4, BOHpOC 32-40
IK-11 TECTUPOBAHUE
I1K-12 pedepar wmm
IPE3CHTIIHS
6 | Pa3men 6. OIIK-5 3nHaet, ymeer, | Pemenue 3auer
I1K-5 BJIAJCET 3aj1ad4, Bompoc 40 - 82
[K-13 TECTUPOBAHUE
1IK-11 pebepar waun
[K-12 IPE3CHTIIHS
7 | Pasmen 7. OIIK-5 3HaeT, ymeer, | Pemenue 3auer
1IK-5 BIIAJICET 3aj1ad4, Bompoc 49 - 56
[K-13 TECTUPOBAHUE
1K-11 pedepar nm
1IK-12 TIpe3eHTIHs

KOHTpOJ'IBHBIG n MCTOOAMYCCKHEC MaTcpuralbl,

TOKa3aTellu,

XapaKTEePU3YyIOIIMe 3Tarnbl (HOPMUPOBAHMSI KOMIETEHIIMH B TMPOIIECCE OCBOCHUS

oOpazoBaTeILHON TpOrpaMMBbl MpeCcTaBieHbl B [Ipunoxenun 2.

HEOOXOOUMBIE JJIS  OLIEHKH

3HAHUM,

YMEHUH,

a TaKkKe KpPUTEPUU H

HABBIKOB

V. CHUCOK YYEBHOM JIUTEPATYPBI U TH®OPMAIIMOHHO-
METOANYECKOE OBECIIEYHEHHUE JUCIHUIIJIMHBI

OcHoBHas JuTEpaTypa

(onexmponnwvie u neuammvie uz0anus)
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pecypc] : yueObHO-MeTommueckoe mocodoue / C. @. Anmpycenko, E. B.
JleHncoBa. — DJIEKTPOH. TEKCTOBbIE JaHHbIE. — CrtaBponoisb : CeBepo-
Kagskasckuii penepanbubiii ynusepcurert, 2015. — 94 ¢. — 2227-8397. —
Pexxum noctyna: http://www.iprbookshop.ru/63077.html

JlonoTHATE IbHAA JTUTEPATypa
1. Bepeco B.I'. CtpykTypHas Ouosorus anonrosa [ DIeKTpOHHBIN pecypc] :
MoHorpadus / B.I'. BepecoB. — DIIeKTpOH. TEKCTOBbIE JaHHbIE. — MUHCK:
bemopycckas mayka, 2008. — 398 ¢. — 978-985-08-0984-1. — Pexum
nocryma: http://www.iprbookshop.ru/10077.html

2. Kumynés, . ®. Obmast 1 MoJeKyIsipHas FTeHeTHKA [ DIEKTPOHHBIN pecypc]
: yueOHoe nocooue it By3oB / U. @. Kumynés ; noxa pen. E. C. bensies, A.
[1. AxkudbeB. — DJIEKTPOH. TEKCTOBBIC aaHHBbIEe. — HoBocuOHMpCK :
Cubupckoe yHUBEpCUTETCKOE U3aaTenscTBo, 2017. — 480 ¢. — 978-5-379-

02003-3. — Pexxum moctyma: http://www.iprbookshop.ru/65279.html

3. bapemmenra, E. C. buoxumus [DnekTpoHHBIN pecypc] : yaebHoe mocooue / E.
C. bappimieBa. — DJEKTpPOH. TEKCTOBble JaHHble. — OpeHOypr
OpenOyprckuit rocynapctBennbiii yauBepcutet, 9bC ACB, 2017. — 142 c.
— 978-5-7410-1888-0. — Pexum J0CTyMa:
http://www.iprbookshop.ru/78767.html

DJIEKTPOHHbIE HH(OPMAIHOHHBIE 00pa30BaTe/bHbIE PeCypChl


http://znanium.com/catalog/product/916275
https://e.lanbook.com/book/103922
http://www.iprbookshop.ru/63077.html
http://www.iprbookshop.ru/10077.html
http://www.iprbookshop.ru/65279.html
http://www.iprbookshop.ru/78767.html

l.Hatmonaneuelit  1eHtp  Ouotexnosnoruyeckot — mHpopmanuu — CILIA

www.ncbi.nlm.nih.gov/ .

2. www.ebi.ac.uk/ EBpome#ckuiit HHCTUTYT OMOMH(DOPMATHKH.

3.www.molbiol.ru WNudopmaninoHHBIN IPOEKT MOIICPKUBAEMBIi

PYCCKOA3BIYHBIM OMOJIOTHYECKUM COO6HICCTBOM.

4. www.membrana.ru/ Hay4Ho-TONyJISIPHBIA HHTEPHET-TTOPTAJL.

5. XKumyne N.®. Obwas u monexynsapnas cenemuxa Pdf-sepcus yueOHmMKaA —

url:  http://www.nsu.ru/education/biology/genetics/

6.Konecnukosa T.Jl. IlonOopka nutepatypsl Ijsi CAaMOCTOSTEILHOTO YTCHUSI U

BBINIOJIHEHUS noMalnHux 3aganuii: http://engrailed.narod.ru/molbiol/ .

HepequL I/IH(l)OpMal_[I/IOHHI)IX TEXHOJIOTUI U nmporpaMmmMHoOIo od0ecrneueHus
HpI/I OCYIICCTBJICHUH 06p330BaTeHBHOI‘O mponecca 110 JUCHUIINIMHC
HCIIOJIB3YCTCA 0611166 IIpOorpaMMHOC obOecrieueHue KOMIIBIOTCPHBIX y‘{€6HBIX

kiaccoB (Windows XP, Microsoft Office u np.).

VI. METOOANYECKHUE YKA3AHUSA IO OCBOEHUIO
AN CIUITJINHBI

Teopernueckas  4yacTh  JUCHUIUIMHBL  «MolekynsipHass — OMOJIOTHSI»
PACKpBIBACTCS HA JICKIMOHHBIX 3aHATHUSX, TAK KaK JIEKIUS SABJISECTCS OCHOBHOM
dbopmoii  o0yueHus, TAe TMpernojiaBateyieM Jal0TCsl OCHOBHBIC  IOHSATHS
JTUACIUILIHBL.

[TocnenoBaTEeNbHOCTh HM3JI0KEHUS MaTepuaia Ha JIEKIUOHHBIX 3aHATHSX,
HampaBjieHa Ha (OPMHUPOBAHHME Y CTYACHTOB OPHUEHTUPOBOYHOM OCHOBBI IS
MOCJIEAYIONIETO YCBOSHMS MaTepuaja Ipu caMOCTOsITeIbHON paboTe.

Ha npaktndeckux 3aHATUSAX B XOAE JAUCKYCCUM HAa CEMUHAPCKUX 3aHATHUSAX,
pu 00CYyKIeHUU pedepaToB U Ha 3aHATUSAX C IPUMEHEHUEM METO/JO0B aKTHBHOTO
oOy4deHUs CTyACHThl y4yaTcsl aHAJIM3UPOBATh M MPOTHO3UPOBATH PA3BUTHE

MCI[I/II_II/IHCKOI;'I HAyKH, PACKPBIBAIOT €€ HAYYHLIC U COLIUAJIBHBIC HpO6J’ICMBI.


http://www.ncbi.nlm.nih.gov/
http://www.ebi.ac.uk/
http://www.molbiol.ru/
http://www.membrana.ru/
http://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%82%D0%B5%D1%80%D0%BD%D0%B5%D1%82-%D0%BF%D0%BE%D1%80%D1%82%D0%B0%D0%BB
http://www.nsu.ru/education/biology/genetics/
http://engrailed.narod.ru/molbiol/

[TpakTHueckue 3aHATHS Kypca MPOBOJIATCS IO BCEM paszfeinaM y4eOHOM
nporpammel. [IpakTrueckue paboThl HampaBieHbl HA POPMHUPOBAHUE Y CTYIEHTOB
HABBIKOB CAMOCTOSITEILHOM MCCIIEOBATENbCKOM padoThl. B Xo1e mpakTuyeckux
3aHATHUM CTYJIEHT BBINOJHAECT KOMIUICKC 3a/laHUM, MO3BOJIIIOMINN 3aKPENUTh
JICKIIMOHHBIM MaTepuana MO0 HM3y4aeMOWl TeMe, MOJYyYUTh OCHOBHBIC HAaBBIKHM B
00JIaCTH MOJIEKYJISIPHOM TE€HETUKH, TE€HETUYECKOW WHXKEHEPUH, TCHOMHUKU U
TEHHOM TEpanmMu B COBPEMEHHOM MeEIWLIHMHE. AKTUBHOMY 3aKPEIJICHUIO
TEOPETUUYECKUX 3HAHUM CIOCOOCTBYET OOCYXKJIEHHWE MPOOJIEMHBIX aCHEKTOB
JTUCIUIUIMHBL B (popme 1a00paTOpHBIX paboOT ¢ MPUMEHEHUEM METOJI0B aKTHBHOTO
oOyuenust (MAOQO). Ilpu 3TOM IPOUCXOIUT Pa3BUTUE HABBIKOB CAMOCTOSITEIBHOM
UCCIIEIOBATENbCKOM AESITENIbHOCTH B IpoLecce pabOThl ¢ HAy4YHOU JHUTEpaTypoH,
NEePUOANYECKUMHU  U3JIaHUSIMU, (POPMHUpPOBAHME YMEHHUS APTyMEHTHPOBAHHO
OTCTauBaTh CBOIO TOYKY 3PEHUsA, CIYIIATh APYTUX, OTBEYaTh Ha BOMPOCHI, BECTH
JTUCKYCCHIO.

[Ipyu Hamucanun pedepaToB PEKOMEHIYETCS CAMOCTOSTENbHO HAWTH
auTepaTypy K HeMmy. B pedepare packpeiBaeTcs coaepKaHHME HCCIEAyeMOn
npobsiembl. PaboTa Han pedepaToM momMoraer yriiyOuTh MOHUMaHUE OTACIIbHBIX
BOIIPOCOB Kypca, GopMUpoBaTh U OTCTAaMBATh CBOIO TOUKY 3PEHHUS, TPHUOOPETATh U
COBEPIIIEHCTBOBATh HABBIKM CAMOCTOSITEIBHOW TBOPYECKOW pabOThI, BECTH
aKTUBHYIO IMO3HABATEIIbHYIO padoTy.

OCHOBHBIE BHUJBl CaMOCTOSATEIBHOM pabOThl CTYyIEHTOB — 3TO paboTa ¢
JUTEPATyPHBIMU UCTOYHMKAMH U METOJUYECKUMHU PEKOMEHAAIUSIMH, UHTEPHET—
pecypcamu g OoJiee TIyOOKOTO O3HAKOMJICHHSI C OTACIBbHBIMHU IMpoOIeMaMu
pa3BUTHs MeAUIMHBL. Pe3ynbrathl paboTel opopMIIsIIOTCS B BUIE pedepaToB Win
JOKJIa/I0B C MOCJENyoUuM o0cyx)aeHneM. Tembl pedepaToB COOTBETCTBYIOT
OCHOBHBIM paszjiesaM Kypca.

Jns mpoBeleHHs TEKYIIETO KOHTPOJST M TPOMEXYTOUHOM arTecTaluu

MPOBOJISATCSA YCTHBIE ONIPOCHI, KOHTPOJIbHBIE ICCE.



Vil. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

JANCHUITIJINHBI
OcBoenne OUCHMILIMHBL  «MonekyaspHas OHOJIOTUS»  MPEAINONaracT
UCIIOJIb30BAaHUE  CJIEAYIOUIET0  MaTepUalbHO-TEXHUYECKOIO  OOECreueHus:

MynbTUMEIUIMHON ayIUTOPUHN, OCHAILEHHOW IIUPOKOIOJOCHBIM JTOCTYIIOM B CETh

HHTCPHCT. KOMHLIOTGPHOFO knacca. Bce KOMIIBIOTCPBI  IIOAKIKOYCHBI K

KOPIIOPaTUBHOW KOMIBIOTEPHOU ceTH JIBDPY 1 HaxoAsaTca B €AMHOM JOMEHE.

J1J1s1 BBITIOJTHEHHS CaMOCTOSTEILHOM PadOThI CTYACHTHI B )KHIIBIX KOPITycax
JIB®Y obecneuensr Wi-Fi.

HaunmenoBanue 000py0BaHHBIX
[OMEIIEHUH 1 NOMEIIEHUH JUIs
CaMOCTOSITEJILHOM pabOThI

Hepequb OCHOBHOI'O 060py,HOBaHI/IH

AyauTopust JUisi IPaKTHYECKUX
3aHATHH

r. BmaguBoctok, o. Pycckuii, 1.

Asxc 1.10, ayn. M419, nnomans
74,9 m?

ITpoextop DLP, 3000 ANSI Lm, WXGA 1280x800,
2000:1 EW330U Mitsubishi; IToncucrema
CHeIUaTu3UPOBAHHBIX KperIeHUu! 000pyI0BaHUS
CORSA-2007 Tuarex; I[loacucrema BHICOKOMMYTAIIHH:
MatpuuHblii kommyrarop DVI DXP 44 DVI Pro Extron;
ynauautens DVI no Butoii mape DVI 201 Tx/Rx Extron;
[Togcucrtema  ayaMOKOMMYTAallMM W 3BYKOYCHJICHHS;
aKyCTHUecKas cucTema Jijis motosiouHoro monraxa SI 3CT
LP Extron; uudposoii aymumompoueccop DMP 44 LC
Extron; pacmupenue Ui KoHTpoJuiepa ynpasienus IPL T
CR438

UuransHsele 3a51bl HayuHon
o6ubanorexku IBOY ¢ OTKpBITHIM
J0CTYNoM K (oHy (Kopmyc A -
ypoBeHb 10)

Mouo6imok HP ProOme 400 All-in-One 19,5
(1600x900), Core i3-4150T, 4GB DDR3-1600 (1x4GB),
1TB HDD 7200 SATA, DVD+/-RW,GigEth,Wi-Fi,BT,usb
kbd/mse,Win7Pro (64-bit)+Win8.1Pro(64-bit),1-1-1 Wty
Ckopoctb noctyna B Matepuer 500 M6ut/cexk.

PabGoune w™ecra g moAed ¢ OrpaHUYEHHBIMU
BO3MOXXHOCTSIMU ~ 310POBbsSl  OCHAlIEHBl JUCIUVIEAMH U
npuHTepamu  bpaiinsg; o00opynoBaHbl: MOPTATUBHBIMU
YCTPOMCTBAMM JJIi UYTEHUS IUIOCKOIEYATHBIX TEKCTOB,
CKaHUPYIOLTUMHI u YUTAIOIIUMHU MalIMHaMH
BHUJICOYBEIMYNTEIEM C  BO3MOXHOCTBIO  PEryJsLUU
LBETOBBIX CIIEKTPOB; YBEIUYMBAIOIIMMU 3JIEKTPOHHBIMU
JyIaMu U yJIbTPa3ByKOBBIMU MapKHPOBIIMKaAMHU

Aynutopus uist
CaMOCTOSITENIbHON PabOTHI
CTYJICHTOB

r. BmaguBocTtok, 0. Pycckuii .

Monobmox Lenovo C360G-i34164G500UDK 19.5"
Intel Core i3-4160T 4GB DDR3-1600 SODIMM
(1x4GB)500GB Windows Seven Enterprise - 17 wmtyk;
ITposomnas cers JIBC — Cisco 800 series; GecripoBoaHbIC
JIBC nnst obyvaromuxcsi o0ecriedeHbl cucTeMoil Ha 6asze




Asixe 1.10, Kopnyc 25.1,
ayn. M621
IImomans 44.5 M

touek goctyna 802.11a/b/g/n 2x2 MIMO(2SS).

MynbTUMEaUIHAS ayIUTOPUSL:

Mouno61ok Lenovo C360G-
134164G500UDK; DxkpaH  NpOEKIIMOHHBIH
Projecta  Elpro  Electrol, 300x173 cwm;
MynbpruMenuiinelii  1poekTop,  Mitsubishi
FD630U, 4000 ANSI Lumen, 1920x1080;
Bpesnoit unTepdeiic c CUCTEMOM

ABTOMATHYECKOTO BTsATMBaHUs kabeneir TLS
TAM 201 Stan; JlokymeHT-kamepa Avervision
CP355AF; MukpodoHHas MeTJIMYHAS
pamuocucrema YBU nmamazona Sennheiser
EW 122 G3 B cocraBe OecrpoBOJHOIO
MUKpOQOHa u MIPUEMHHUKA; Kogex
Bugeokonpepenucss3u LifeSizeExpress 220-
Codeconly- Non-AES; CereBass Buacokamepa
Multipix MP-HD718; e XK-nanemu 47",
Full HD, LG M4716CCBA; Iloacucrema
ayJTMOKOMMYTaIUU " 3BYKOYCHJICHUS;
HEHTPAITM30BaHHOE Oecniepeboiinoe
o0ecrnevyeHne AIEeKTPOUTaHUEM

JlaGopaTopusi GMOMEIUIIMHCKUK KIETOYHBIX
TEXHOJIOTU I

[Tpubop s mnpoBeneHHS MOIMMEPa3HON
LEMHON pEeakUuH C JETEeKIUEHd IPOIYKTOB
aMIIMpUKaMY B PEXHMME  «PEaJbHOrOo
BpemeHn» CFX96 Touch Real Time System

Kamepa mast anekrpodopesa Mini-Sub Cell
GT System (BioRad 1704467)

Kamepa 11151 BepTUKaIBbHOTO 3JeKTpodopesa
Mini-PROTEAN Tetra Cell, BioRad 1658003

Kamepa mis mpoBeneHHs BEpTUKAIBHOTO
anektpodopeza PROTEAN II xi Cell (BioRad
1651803)

Cucrema mns  ¢Quxcanuu u  00pabOTKH
anekTpodopesnsix reneit Gel Fix System

W3meputens BomopoHoro nokaszarens (pH)
pacTBOPOB B KOMIUIEKTE C JJIEKTPOJOM H
KanmuOpoBouHoO# cuctemoit PB-11-P11

Hleiikep TepmocTatupyemsiii ES-20/60

Llentpudyra naboparopras MiniSpin

Ho3arop ABTOKJIABUPYEMBIN
onHokaHanbHbIE HTL mnepemenHoro o6bema
100-1000 mka Discovery Comfort (4046)

690922, ITpumopckuit Kpai, I.
BinaguBocTok, octpoB Pycckuii, MmoayocTpoB

Canepnbiii, nocenok Asike, 10, ayn. M 421,
422

690922, [Tpumopckuit Kpai, r.
BrnaguBocTok, octpoB Pycckuid, moayocTtpos
Canepubiii, nocenok Aske, 10, aya. M820,
M823, M826




Ho3zarop ABTOKJIaBUPYEMBIH
onnokaHanpHBIE HTL mnepemenHoro obbema
20-200 mka Discovery Comfort (4045)

Jlozatop  aBTOKIABUPYEMBIM  OJHOKAH.
nepemeHHoro ooObema 2-20 Mxn Discovery
Comfort (4043)

Jlozatop  aBTOKIABUPYEMBIM  OJHOKAH.
nepemeHHoro oowsema 10-100 Mk Discovery
Comfort (4044)

Cucrema aBTomMaTtu3mpoBaHHas  Biacore
X100 System a5 aHanKM3a MEXMOJIEKYJIIIPHBIX
B3aMMOJICHCTBHI ¢ HAOOPOM JOTMOIHUTENBHBIX
4acTeil U MpOrpaMMHBIM 00eCTIeYeHUEM

Cucrema Uil HENIPEPBIBHOTO HaOIIOACHUS
32  JKUBBIMH  KJIETKaMH B KYJIbTYpe,
dbopmupoBanusa u ananuza uzodpaxenus Cell-
IQ MLF, Chip Technologies, Yexus

Wukybatop  mepconampHbii  CO2- ¢
CUCTEMOH  MOHHTOPHHIAa ¥  TOBBIIICHUS
BuTanbHOCTH KJIeTok Galaxy (CO48R-230-
1200)

[xad JTaMUHAPHBIN 2-T0 KJ1acca
OMOJIOTUYECKON 3alluThl, pa3Mep paboueit
nosepxHoctu 150 cm SafeFAST Elite215S

bakrepunuansIi Y®-penupkyarop
Bo3ayxa, UVR-M

Memanka margutaas, MSH-300i

Munupoxkep-meiikep, MR-1

Tepmomneiikep mnanmetHslil, PST-60 HL-4

Cucrema mONy4YeHHsS CBEPXUYHCTOM BOIbBI
Simplicity (SIMSVO00EU)

Lentpudyra nabopaTopHast TUTSt
IOpOBEIEHUS  MPOOONOJATOTOBKM  METOJIOM
ueHTpudyruponanus 5804R

X 0O TMITBHUK HU3KOTEMITepaTypHBIN
Forma 902

Jlozatop aBTOMAaTHYECKHH OJHOKaHAJIbHBIN
nepemeHHoro oowsema 0,2-2 MK, cepuu
Discovery Comfort (DV2)

ABTOKJIaB aBTOMAaTHYECKUH BEPTHKAJIbHBIN
MLS-3020 U

Becol ananutnueckue cepun Adventurer Pro
AV213

Becsl nmpeuunsuonnsie cepun Pioneer (PA413

Ho3zarop BIIEKTPUYECKHUI JUISt
ceposiornueckux nunerok Swiftpet PRO

Huctunnsatop GFL-2008

Bonsgnas OaHs-TEpMOCTaT c




nepememmBanueM WB-4MS,
Tepmocrar cyxoBo3aymiHbiii MIR-262
OrcacbiBarens MmeauiuHckuiit OM-1
Becwr nmpeunsuonnsie cepun Pioneer (PA413




IIpunoxenue 1

MMHHUCTEPCTBO OBPA3OBAHMS 1 HAYKH POCCHUMCKON ®EIEPALINN
denepanpHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOC YUPEKICHHIE
BBICIIIETO 00pa30BaHUs

«/laIbHEeBOCTOUYHBIN (eepaIbHbII YHUBEPCUTED)
(ABDY)

IMKOJIA BUOMEJUIINHBI

YUEBHO-METOJINYECKOE OBECIHHEYEHUE CAMOCTOSTEJIBHOU
PABOTbBI OBYUAIOHIUXCSI
no gucuuiuviuie «MoviekyjasipHast OMoJI0rusi»
CnennajabHocth 30.05.01 «MeaumuHCKasi OHOXHUMMUSI»)

®opMa OATOTOBKH OYHAS

BaaauBocTok
2018



Ne Hara/cpok Bun IIpumepn dopma

n/n ]| CaMOCTOSITE/IbHOM ble HOPMBI KOHTPOJIA
BbITNOJIHEHUS padoTbI BpEeMeHH Ha
BbINIOJIHEHH €

1 10 Brinonnenue 108 HAC. 3amura

CEMECTP KypCOBOH pabOThI KypcOBOi1

paboThl
METOINYECKHUE YKA3AHMUMSA 110 BBIITIOJIHEHUIO
KYPCOBBIX PABOT

KypcoBas pabota, mpemycMoTpeHHass y9eOHBIM TIJIAHOM, SIBJISIETCSI BaYKHBIM
ATariOM B YCBOCHHMM CTYJIEHTOM M3y4yaeMOM IUCUUILTMHBIL. B Xome paboThl Haj
BBITIOJIHEHUEM KYpPCOBOM PabOThI CTYIEHT YYWUTCA T'PAaMOTHO W YETKO HU3JaraTh
MBICJIH, YTO BaKHO JJIs OyIyIIeH MPaKTHUKX CIICIIAATUCTA.

Leanb KypcoBoii padoThI 3aKII0YACTCS B PACIIMPEHUU 3HAHUS CTYACHTA IO
WU3ydaeMON JHWCIMIUIMHE, 3aKPEIUICHHH MPAKTUYCCKUX HABBIKOB, B yMCHHUH
MOJIb30BATHCS IEPUOIMYECKOM, CIIPABOYHOM, pedepaTUBHOM JIUTEPATypPOH.

OcHoOBHBIC 321a4M KYPCOBOI1 padoThI:

o Oonee riry0OKOE OBJIAJCHUE 3HAHUSAMU;

o TPUBUTUE UHTEPECA K UCCIICIOBATEIHCKON JAEATEIBHOCTH;

o (opMuUpOBaHUE YMEHUM CAaMOCTOSITEILHON pabOTHI;

e OBJAJCHUEC YMEHUSMH IIOCJICIOBATEILHOTO OOOCHOBAHHOTO W3JI0KEHUS

CBOUX MBICIICH,

e BBIpaOOTKa yMEHUU aHANIM3WPOBATh CIOKHBIC SBICHUS, (OPMYITHPOBATH

TEOPETUUYCCKHUE 0000IICHUSI.

KypcoBas paboTa o JuciuruinHe T0KHA OTBEYATh Py TpeOOBaHMIA:
1. TemaTuka, IpeaAMET B OOBEKT UCCIICIOBAHUS TOJDKHBI OBITh aKTyaTbHBIMH,
2. copaepykaHue U hopma mojadu MaTepuana J0HKHbI ObITh KOHKPETHBIMH,
3. pabota AO0MKHBI ObITh OGOpMIIEHA B COOTBETCTBUM C JCHCTBYIOIIMMU

I'OCT.

KypcoBas paboTa cTyneHTa J0KHA:




e IIOKa3aTh yYMEHHE CTyJ€HTa OOOCHOBAaTh AKTyaJbHOCTb TEMBI, TBOPYECKU
noOMTH K  W30paHHOM TeMe, WCIOJIb30BaThb METOJAbl  HAYYHOTO
VICCJIEIOBAHMNS, AaHAJIM3UPOBATh UCTOYHUKH;

e OTJIMYATHCA TJIyOMHOW M3JI0KE€HHS, HAYYHBIM IOAXOAOM U CHCTEMHBIM
aHaAJIN30M CYIIECTBYIOIIMX B OTE€YECTBEHHON M 3apyOeXHON HayKe TOYEK
3peHus;

s COJIEPXKATh YETKYIO (OPMYIIUPOBKY ILI€JIeH, 3a7a4 U TUIOTE3bI, OMpeIeTICHIE
npeaMeTa U 00beKTa UCCIIEeI0BaHUS;

e COOTBETCTBOBaTh BCEM TPEOOBAHUSIM, MPEIBABISIEMBIM K O(POPMIICHUIO

KYPCOBBIX paloT.

IloaroTroBKka M HamMcaHue KypcoBOW padoThl COCTOMT U3 HECKOJIBKHX
3TAIOB:

1. BeIOOp TE€MBI U €€ COrIacCOBaHUE C HAYUYHBIM PYKOBOJUTEIIEM.

2. O00CHOBaHUE CTPYKTYPBI paOOTHI.

3. CocraBiaenue Oubnuorpaduu, O3HAKOMJIICHHE C HOPMAaTUBHBIMHU
JTOKyMEHTaMH, JIPYTUMH WUCTOYHUKAMHU WM JUTEPATYPOU, OTHOCSAIIUMHUCS K TEME
KypCOBOM pabOTHI.

4. DxcniepuMeHTalbHas pabora.

5. O6paGoTka W aHadM3 TMOJYYEHHOW HH(OpMALUMU C TPUMEHEHUEM
COBPEMEHHBIX MAaTEMATUKO-CTATUCTUIECKUX METOJIOB.

6. ®opMyIMpOBaHKE BHIBOJOB, @ B CIIydae TEOPETUIECKOTO MCCIICIOBAHHUS -
Hay4YHO-00OCHOBAaHHOM pa3pabOTKON WM albTEpPHATUBHON MHTEpHpETaluend Tex
WJIM MHBIX KOHIENIUHN WK MO3UIINH 110 TeMe padOThl.

7. Odopmienue KypcoBod pabOThl B COOTBETCTBUM C YCTAaHOBJICHHBIMHU

TpeOOBaHUSIMU.

KypcoBass pabora cTyaeHTY He BO3BpamaeTcss U XpaHuTcs B JlemaprameHnTte
MEAMIIMHCKOW  OMOJOrMM ¥ OWOTEXHOJIOTHMH, JIMOO Yy  PYKOBOAMUTENS

o0pa3oBaTeabHON MPOTPaMMBI.



1. HIOJATOTOBKA KYPCOBOI PABOTbBI

1.1. lTopsaok BbIOOPAa TeMbI KypCOBOii padoThI

[IpumepHas TeMaTuka KypCOBBIX pabOT pacCcMaTpUBAETCsl U YTBEPHKIAETCS
Ha 3acenaHuu JlemapramMmeHTa MEIUIIMHCKONW OMOJIOTMH M OMOTEXHOJIOTHH, a 3aTEM
IIPEIaraeTCs CTYACHTAM.

CryneHTsl  BBIOMpAIOT TEMY KypcOBOM  pabOTBl  CaMOCTOSTENBHO,
PYKOBOJACTBYSICb ~ MHTEpPECOM K TMpoOJieMe, BO3MOXHOCTBIO  TOJYYEHHUS
(aKTHYECKUX JaHHBIX, HATUYUEM CIIELMAIBHON JIUTEPATYPHI.

CryneHTbl MOTYT MpPEAJIOKUTh CBOIO TEMY KypCOBOHl pabOThl C ydyeToM
paHee BBINOJHEHHBIX paboT MO IPYTrUM JUCHUILIMHAM.

BriOpaB TeMy KypcoBoil pabOThl, CTYIEHT COIJIACYET €€ C Hay4HbIM

PYKOBOIUTCIICM — IIPCIIOAABATCIIEM COOTBCTCTBYI-OHIGﬁ y‘I€6HOﬁ JUCHUITIINHEIL.

1.2 (O0513aHHOCTH HAYYHOI'0 PYKOBOJIUTEJIS

Hayunb1ii pykoBOAUTENS:

— OKa3bIBaeT TMOMOIIb B OKOHYATEIHHOM (POPMYJIUPOBAHUN TEMBI B
cllydae, €Clii OHa He BXOJUT B MEPEUCHb MPeIaraéMbIX TeM;

— W3JIaraeT CYIIHOCTh MpOOJIEMAaTUKH, TpEeAjiaraéMoil CTYIEHTY IS
pa3pabOTKH B paMKax KypCcOBOM paOOThI;

— 3HAKOMHT CTYJEHTa C TpeOOBaHUSAMH, MPEABIBIIEMbIMH K KYPCOBBIM
paboTawm;

— OKa3bIBaeT MOMOIIIb B COCTABJIEHUH IJIaHA KypCOBOM paboThI;

— OCYULIECTBIISIET ONIEPaTUBHOE PYKOBOJICTBO KypCOBOI paboOTOii;

— MPOBOJUT PETYJSPHBIE KOHCYJIBTALMU U COOECEIOBAaHUS CO CTYIEHTOM
B XOJI€ MIOATOTOBKH M HAMTUCAHUS paOOTHI,

— OKa3bIBaeT CTYACHTY OPraHU3allMOHHYIO U METOJIUYECKYIO ITOMOIILIb;

— INOAIIMCBIBACT pa60Ty " JOIYCKACT CTYJCHTA K 3allIUTC,



— MOANUCHIBas  pabOTy, JdaeT TapaHTUI0 €€  COOTBETCTBUS
MPEIBSIBISIEMBIM B YHUBEPCUTETE TPEOOBAHUAM IO KAa4eCTBY COJCP)KAHHUS H
oopMIICHHS;

— KOHCYJIBTUPYET CTY/ACHTA 10 TIOJTOTOBKE JOKJIaAa U MPE3CHTAINHN IS
3allTHl KypcoBOWM pabOThl HaA 3acelaHWM JermapTaMeHTa (apManuu W
(hapMaKoJIOTHH.

Ha sTane moaroToBku KypcoBoi paOOThI HAYYHBIH PYKOBOIAUTEIH COBETYET,
KaK MPHUCTYIIUTh K PACCMOTPEHUIO TEMbI, KOPPEKTUPYET IIaH PabOThI M OKA3bIBACT
MIOMOIIIb B MOAOOpPE JIUTEPATYPhl, UCTOYHUKOB TOTYUCHUS HHPOPMAITUH, & TaKKe

OMpeNIeJICHUH TIEPHO/JIa, 32 KOTOPBIHU 11es1eco00pa3Ho coOpaTh HHPOpMAITHUIO.

1.3 Opranuzanus 4 IVIAHUPOBAHUE BbINOJHEHHS KYPCOBO padoThI

CryaeHT BMecCTE€ C Hay4YHbIM pyKoBoauTeNneM (OPMHUPYET LIEJIEBOE
HaIpaBJjeHUE pabOoThl, ONMPEEISIET, KaKue BOMPOCH! JOHKHBI OBITH MMPOPAOOTAHBI,
Ha 4TO cleAyeT 00paTuTh 0c000€ BHUMAHHE.

[locne okoHYATENBEHOTO (POPMYJIUPOBAHUS TEMBI KypPCOBOM PAaOOTHI CTYIEHT
Opy  TOMOIIM HAy4YHOTO PYKOBOJUTENS pa3pabaThiBacT MOAPOOHBIA IIJIaH
cojiep>KaHus paboTHI.

[lnman xypcoBoii paboThl oOTpaxkaeT creuuduky Tembl. B xome ero
dbopMHUpOBaHUS MOTYYalOT CBO€ KOHKPETHOE BhIpaKEHHE 00111asi HAIPaBIECHHOCTh
TEMBI, MePEeYEHb PACCMATPUBAEMbBIX BONPOCOB, HAMMEHOBAHUE TJIaB, YTOUYHSETCS
CIIUCOK JIUTEPaTyphbl, OMPENEISIIOTCS OOBEKThl M TMPEAMET HCCICIOBaHUS,
MCTOYHUKHA  TOJYYEHHUS] CTATUCTUYECKOM WJIM HMCXOJHOW  IMPAKTHYECKOU
uHpopmanuu. B mpouecce  cocTaBieHuss — IUIaHa IPENONPENEIIAECTCS
TEOPETUUYECKH YPOBEHb M MPAKTUYECKOE 3HAYeHUE PAOOTHI B IIEJIOM B Clyyae,

C€CJIM OHAa UMCECT MPAKTUYCCKYIO HAIIPAaBJICHHOCTD.

1.4 TIlopsaaok padoThl ¢ ICTOYHUKAMU U JIUTEPATYPOH

PaGota ¢ wuWcTOYHWMKAMH W JUTEPATYypOl JOJDKHA HAYMHATHCS €IIe B



nmporecce BbiOOpa Tembl. OHa TpHOOpETaeT BaKHEWINEE 3HAYEHUE TOCTE
COTJIaCOBaHUS TUTAHA KyPCOBOM pabOTHI.

CryaeHT, Kak TMpaBWwio, TNOAOUpPAET HEOOXOAUMYIO  JUTEPATypy
CaMOCTOSITeNIbHO. POJb Hay4yHOTO PYKOBOJMTENS 3aKJIIOYAETCA, B OCHOBHOM, B
PEKOMEHJIAlMAX U COBETaX Mo 0TOOPY UCTOYHUKOB U BUJIOB ITyOJIMKAITUH.

[Ipu pabore ¢ UCTOUYHMKAMU, B MEPBYIO OYEPEb, U3YUAETCS HOpMATUBHAs
nokyMenTtarus ( OCTs1, OCTsI, nprKa3bl, METOAUYECKUE PEKOMEHIALUU U JIp.)

3areM wu3ydaeTcs Hay4dHas W CIelUalbHasg JMTepaTypa Mo mpobieme
UCCJEeIOBaHMs, M3aHHasg B Poccum u 3a pyOexxoM. IIpu Hanuumm HECKOIBKUX
U3JaHUN TI0 OMpeJeleHHON mpolieMe Iiesiecoodpa3Ho u30parh Oosiee Mmo3gHee
u3nanue (mpuMepHo 3a nocieaHue 3-4 roma A0 HamucaHus padoTel). OOiee

KOJIMYECTBO UCTOYHUKOB U JIMTEPATYPHI N0KHO ObITH HEe MeHee 30.

1.5. Ilopsaaok coopa u 00padoOTKH HHPOPMAIIHHA

COop wuH(popmManuu (CTATUCTUYECKOTO WM (PAKTUYECKOrOo MaTepualia)
SIBJIIETCS. OTBETCTBEHHBIM 3TallOM MOJTOTOBKU KypcoBoil pabothl. Ee kauecTBo,
PaBUIBHOCTh U MOJHOTA MOAOOPAHHOTO U MPOAHAIM3UPOBAHHOIO MaTEpHall BO
MHOT'OM ONpeJeIUT 00BEKTUBHOCTH BHIBOJOB IO HCCIIEAYEMOM MTpodiieMe.

Tonpko u3yyeHHe MHOTUX (IOPOM MPOTUBOPEUUBBIX) (PAKTOB MM TOUEK
3pEHHUs YUYEHBIX, UX COMOCTABICHUE U aHAJIU3 MO3BOJISIOT BBISIBUTH MPOTHBOPEUUS,
3aKOHOMEPHOCTH, OCHOBHBIE TE€HIEHLMU DPA3BUTUS HCCIEAYEMOIO SIBIICHHUS WA
00BEKTa, UX JIOTUYECKHE B3aUMOCBS3H, a TAKKE€ YKOHOMHYECKOE WUIIU COLUAIBHOE
3HaYeHHe IWHAMUKH pa3Butusa. [IpuBomumbie QakTel U UUGPOBONW MaTepuan
JIOJDKHBI OBITH IOCTOBEPHBI U aKTyaJIbHBI.

B pabote cTyaeHTy HEOOXOOUMO BBIIBUTH M H3JI0KUTh OCHOBHBIE
TEHACHIIMA H3y4aeMbIX IIPOLECCOB M SBJICHWM, MOAKPENUTh HX Haubosee
TUMIMYHBIMU ~ TIPUMEpaMHu, a Takke OOOCHOBaTh TPUMEHSIEMBIC METOJbI
UCCJIEIOBAHUS.

Cucremarmsanys, aHaiu3 W 00paboTka WHQPOPMAIUKA MPEIOIaratoT

HCIIOJIb30BaHUE B KYPCOBOM paboTe Taliull, quarpamm, rpadukoB, CXeM, KOTOpPhIE



HE TOJBKO CIOCOOCTBYIOT HAIJIIAHOCTH MPUBOAMMOIO Ha CTpaHHUIAX pPabOThI
MaTepuanga, HO U YOEAUTEIbHO PACKPBIBAIOT CYTh HCCIEAYEMBIX SIBICHUN U
nporeccoB. Kpome TOro, oHuM pa3BHBAaIOT HaBBIKM (opMallM3alliid MaccuBa
uHbOpMaIui, HEOOXOAUMBIE B TajbHEHIIIEM AJ1 HATUCAHUSI TUTIOMHOM paboThI.

2. CTPYKTYPA U COJAEPXKAHUE KYPCOBOM PABOThHI

KypcoBas paboTa 10KHA UIMETh!

— TUTYJBHBIA JIUCT, OPOPMIICHHBII B COOTBETCTBUU C YCTAHOBJICHHBIMH
tpedoBanusmu (IIpunoxenne 1.2);

— COICPIKAHUC,

BBEJICHHC;

— pazzaensl (T1aBbl) U MOJIPa3Iebl;

3aKJIIOYCHHUC;
— CIIMCOK UCTO0JIb30BaHHBIX HCTOYHUKOB U JIUTEPATYPHI;

— MpUJIOKEHHUs (B clydasx HEOOXOAUMOCTH).

OFBEM KYPCOBOW PABOTBI

OO6muit 00beM KypcoBOM pabOTHl JOJKEH COCTaBlsATh He MeHee 35-70
CTpAaHMI] MAIIMHOMHUCHOIO TEKCTa, HaleyaTaHHOTO 4Yepe3 IMOoiTOpa HHTepBaja
mpudpTom Neld Times New Roman 1,5 muTepBan (BK/IIOYas TUTYJIBHBIA JIKCT,
JUCT COJIepKaHMsl, CIIMCOK MCTOYHUKOB W juteparypsl). [lons (jieBoe -2,5 cwm,
octanbHble 2 cM). Hymepaius — BepXHuUid MpaBblil yroJi, TUTYJIbHAS CTPAHMIIA HE
HyMEpYyeTcsl.

[Ipunoxenus B 001muii 00beM padOThI HE BXOJSAT.

COJEPXXAHUE (ornaBneHue) BKIIOYAET BBEJICHHWE, HAWMEHOBAHUS
paszenoB (riaB), NOAPa3eioB, 3aKIOYEHUE, CITMCOK UCTOYHUKOB U JIMTEPATYPHI,
MPUJIOKEHUS C YKa3aHWEM HOMeEpa MX HadaiabHOU cTpaHulbl (ITpunoxenue 2).

Bo BBEJIEHNMU:

- 000CHOBBIBAETCS AKTYaJIbHOCTh N30PAHHON TEMBI;

- 000CHOBBIBAIOTCS OCJan 1 3aga41 UCCICA0OBaHUA



- YKa3bIBACTC IMMPAKTHUYICCKAA 3HAYUMOCTDb

- M3yaraetrcs 00beM U CTPYKTypa KypcoBOU pabOThI

COJEPXAHHUE xypcoBoii paboThl, Kak MpPaBHIIO, BKIIOYAET 2-3 TJIaBbl
(pa3mena) u 4-8 monpasnena U OIpeAeNseTcs €€ TEeMOW U HalpaBJICHHEM
UCCJIEI0BAHMS (TEOpETHYECKAs WIIM IPUKIIAIHAsA).

[Ipumep conepsxanusi KypcoBOil paboThI:

I'naea 1. O630p rnumepamypeor:

a. CTpykrypa 0momeMOpaH
I.  OOurue mpeacTaBICHUS
Ii. MeMOpaHHBIC JIUTTUIBI
lii. benku memOpaH

I'naga 2. Odovekmol u Memoovl uccie006anus.

I'naea 3. 3axniouenue.

Nznoxenue conepxkanusi padOThl JOJKHO OBITH CTPOrO JIOTUYHBIM, a
pazzienbl — B3aMMOCBSI3aHHBIMHM B paMKax OOIIEH JIOTMKU U3JIOKEHHSI MaTepHalia.
Oco0oe BHUMaHKE cleayeT oOpaTUTh Ha IEPEXO/1 OT OJTHOM TIIaBbI K APYTOH.

Kaxnprit pasgen (rmaBa) KypcoBOil pabOThl JOJDKEH 3aKaHYUBATHCS
KpaTKMMHM  BBIBOJJaMH, B  KOTOpPBIX H3Jararorca 0000mIeHHO  HauOosee
KaueCTBEHHbIE pe3yJbTaThl HccienoBanus. Kak mnpaBuiio, 3TH BBIBOABI JIHOO
NPEeNoNpPeaeaIOT HEOOX0JMMOCTh U COJIEp)KaHUe Jajliee M3JlaraeMoro MaTepuala,
100 MOTYT OBITh UCIIOJIB30BAHBI /17151 00Jiee TITyOOKOro ero MOHMMAaHHUS.

Texcr BBeAeHUs, KaXIOTO pasaena (TIaBbl), 3aKIIOUYCHUS M CIIUCKA
HMCTOYHUKOB U JINTEPATYPHI CICTYET HAUMHATH C HOBOTO JIUCTA.

SAKJIIOYUEHUE nocBsIIeHO  M3J0KEHUI0O  OCHOBHBIX  pPE3yJIbTaTOB
BBHITIOJIHEHHON paboThl. B HeM ciielyeT B KOHIICHTPUPOBAHHOM BHUJIE H3JIOKHUTH
UTOT pEelIeHUs] TeX 3aJay, KOTOpble ObUIM TOCTABICHBI B KypCOBOM pabdore,

0000muTh panee choOpMyITHUPOBAHHBIE BEIBOJIBI U C/IENIaTh OOIINN BHIBOJ

CIIMCOK HCIIOJIB3OBAHHBIX MCTOYHUKOB U JIMTEPATYPBI



BKJIFOYAET HMCTOYHUKU M JUTEPaTypy, KOTOPBIMH IOJIb30BAJICS aBTOP IMpHU
W3YYEHUU TEMBI U HAIIMCAHUU KYpCOBOM paOOTHI.

Cnucok MMeeT CIEQYIONIYI0 CTPYKTYpY € 00s3aTeIbHBIM 3aroJIOBKOM LIS
KQ)KJIO0TO paszena.

B stom pazzene cnucka pacrnosiaraiotcs B anaBUTE aBTOPOB M 3arjlaBHid
MoHorpaduu, CTaTbM, pEUEH3UH, aBTopedepaThl, 3JIEKTPOHHBIE pecypchl. B
OMKCAaHUU CTaTel 00s3aTENBHO YKAa3bIBAIOTCS HA3BaHHE >KypHaja WM COOpHHKA,
7€ OHU ONYyOJUKOBAHBI, TOJl, HOMEp U CTPaHUIIA, B IPYTUX MO3UIUSAX JIUTEPATYPHI

YKa3bIBaCTCS TAKXKe 00Iee KOJIMIECTBO CTPAHMIL B MTYOTMKAIIUH.

[MPMJIOXXEHUWS conepkaT TEKCTOBBIE JOKYMEHTHI, TpadUKu, AUarpaMMbl,
CXEMbI, KapThl, TaOJMWIbI, @ TaKXE€ paCyeThl, BHIIIOJIHEHHbIE C MNPUMEHEHHUEM
BBIYMCIUTENbHON TeXHUKH. OHM cIyXaT [ WUIKOCTPAlUd  OTAEJIbHBIX
MOJIOKEHUH UCCIIeyeMOU MPOOJIeMBI.

[IpuiioxkeHuss MOMEMIAIOT MOCJE CIUCKAa HWCTOYHUKOB M JIMTEPATyphl B

MMOPAAKE UX YIIOMHHAHUA B TCKCTC.

3. OODOPMJIEHUE KYPCOBOM PABOTBHI

3.1. O0mue MOJIOKEHUSs

KypcoBas pabGorta momkHa OBITh MOATOTOBJIEHA B OJHOM 3K3EMIUISIPE U
cOporropoBaHa (MM MOMEIIIEHA B MAaIKy-CKOPOCIIUBATED).

Pabota pomkHa ObITh OGOpMIIEHa HAa OJHOM CTOpPOHE JHUCTa Oymaru
dbopmara A4 o 'OCT 9327-60.

Ha tutynpHOM nucCTE KypCOBBIX pPa0OT CTYAEHTOB MOMANKHCH HAYYHOTO
PYKOBOJUTEIIS, TIOATBEPIKIAAIOIETO TOTOBHOCTh KYPCOBOH PabOTHI.

OrnaBnenue (coaep:kaHUE), KOTOPOE paclojaraloT I0CI€ TUTYJIbHOTO
aucTa, nmeyaraercs mpudrom Times New Roman Ne 14 yepes monropa HHTEpBaa,
pazzensl OTACNSIOTCS TPOOEIOM B JIBa UHTEpPBAJa

Tekct murutoMHO#M padoThl cieayeT meyarats mipudrom Ne 14 Times New

Roman uepe3 monTopa WHTEpBaia, COOJIOAAs CICAYIONIME pa3Mepbl MOJCH o



['OCT 7.32-91: neBoe - 25 MM, nipaBoe - 20 MM, BepxHee - 20 MM, HUKHEE - 20 MM.

Pa3penbl 1 mogpasnensl TOJDKHBI MMETh 3arojIOBKH. 3aroJIOBKM Pa3eiioB
OQOpPMJIISIIOT CUMMETPUYHO TEKCTy, 3aroJIOBKM IMOJApa3iesioB - ¢ ad3ara.
PaccTossHue Mexay 3aroloBKaMd M TEKCTOM JOJDKHO OBITh YBEIWYEHO st
BBIJICJICHHSI 3aT0JIOBKA.

3aroyioBKM pa3esioB Ie4yaTaloTCs MPOMUCHBIMM OyKBaMH, 3arojOBKU
MOJIPa3/esiOB - CTPOYHBIMU OyKBaMH. 3aroJIOBKH HE MOJAYEPKUBAIOTCS, B KOHIIE MX
TOYKHU HE CTaBSATCH.

3aroyoBKM Pa3/leNoB M MOAPA3JEIOB HYMEPYIOTCS apabckumu nudpamu.
Homep moapaznena cocTOMT M3 HOMEpa paszzelia U MoApaszzesia, pa3aeieHHbIX
TOYKOM.

CnucoK UCIOJIb30BaHHBIX UCTOYHUKOB U JIUTEPATYPHI II€UATAETCS YEpe3 1B
MHTEpBaja, Kak/10€ Ha3BaHNEe HAUMHAETCS ¢ ad3aria.

Kaxmoe npuiiokeHue cienyeT HayuMHAThL C HOBOTO JIMCTAa, B TIPABOM
BEPXHEM YTy KOTOporo nuiiercs ¢ioBo “IIpunoxenue” u HoMep, 0003HaYCHHbBIN
apa0ckoii mudpoit (6e3 3Haka No), Hanpumep: [Ipunoxenue 1. B neBom HIbkHEM
yIay cleAyeT yKa3aTb, Ha OCHOBAHMM KAaKUX HMCTOYHUKOB COCTaBJIEHO
MPUIOKEHUE.

3.2. Hymepauusi cTpaHuIx

Crpanunbl KypcoBoM pabOThl HyMepyroTcss apaObckumu  Uudpamu.
TUTynpHBIN TUCT U OTJIaBlieHUE (COAepKaHUE) BKIIOYAIOT B OOIIYI0O HYMEpallHio
paboThl, HO HOMEpa CTpaHMIIBI Ha HUX He cTaBiaT. Hymepanus crpaHul
MPOU3BOAMTCS TOCIEAOBATENbHO, HAUYMHAS C TPEThEH CTpaHMIIbl (BBEIECHHE), HA
KOTOpPOHM, TaK e, KaKk M Ha TOCIEAYIOIIMX CTPAaHUIIAX, MPOCTABIISIIOT HOMEP B

IIpaBOM BEPXHEM YTy 0€3 3HAKOB MPEMUHAHUS.

3.3. llopsinok odopmiienus Tadanu, rpadpuieckoro marepuasa, Gopmy.Ja
pacyeToB
Tabnuuia wuMeer 1Ba YpPOBHS WICHEHHS: BEPTUKAIBHBIN - Tpadsr

TOPU3OHTAIBHBIN - CTPOKH. I'padbl U CTpOKK TaOIUIBI AOHKHBI UMETh 3ar0JI0BKH,



BBHIDOKCHHBIE  WMEHEM  CYIICCTBUTEIBHBIM B  HMEHUTEIBHOM  IaJIeXKe.
[Tomx3aronoBku rpad M CTPOK MOKHBI OBITH TPAMMATHUYECKH COTJIACOBAHBI C
3arosioBkamu. B 3aroinoBkax © Toj3aroioBkax Tpad W CTPOK TaOJIUIIBI
YIOTPEONSIFOTCSA TOJIBKO OOIICTIPUHSITHIC COKPAIICHUS W YCIOBHBIE 0003HAUYCHUSI.
['padbl TabmuIbl JOKHBI OBITH POHYMEPOBAHBI, €CIM TaOJIUIA pacrlojaraeTcs
Oosiee ueM Ha ofHOM cTpanule. ['pady “Ne r/m” B TaGnMITy BKIIIOYATh HE CICAYET.

Kaxpnas Tabnuia goKHa UMETh 3aroj0oBOK. 3arojioBOK U cioBo “Tabnuma”
HAYMHAIOTCA C MPONUCHOM OYKBBI. 3arojlOBOK HE MOJYEPKUBAETCA. 3arojoBOK
TaONMHIBl TIOMEIIAIOT Ha CIEAYIONIEH CTpoke oT cioBa “Tabmuma” mocepemuHe
CTpaHUIIbI.

OHu JOMKHBI UMETh CKBO3HYIO HyMmepamuio. 3Hak Ne Mpu HyMmepauuu

Tabau He ctaBuTcs. Hanmpumep:

Tabnuya 1
Conepxanue pochatuaunxoauaa u pocaTuauicepuHa B MeMOpaHe

SPUTPOLIHTA.

PaspeiBath Tabnuily U MEPEeHOCUTh €€ YacTh Ha JAPYTYIO CTPAHUILy MOKHO
TOJIBKO B TOM CJIy4ae, €CJIM OHA LEJIMKOM HE YMEIIAETCs Ha OHOU cTpanule. [Ipu
MEePEHOCEe YaCTH TaOIUILl HA APYTYIO CTPAHMILY HaJ TaOJUIICH B IPAaBOM BEPXHEM

YTy CTPAHUIIBI CIIETyeT HAKUCaTh "MPOI0JDKEHUE Ta0IUIbl" U yKa3aTh €€ HOMeEp.

I'paduueckuit maTepuan AOKEH MMETh Ha3BaHHME, KOTOPOE MOMEIIAETCS
CJIeBa MOJI PUCYHKOM.

Ilog rpaduyeckum maTepuasoM, NpU HEOOXOJUMOCTH, T[OMEIIAIOT
HOSICHSIOIINE JaHHBIE.

I'paduueckuit marepuman HymepyeTcs apaOCKuMu LudpaMu CKBO3HOM
HyMEpAaLUeH.

Tabmuupr w  rpaduueckuii  Marepuand  JIOJDKEH — pacroJiaraThCs

HCTIOCPCACTBCHHO IIOCJIE TCKCTA, B KOTOPOM O HEM YIIOMHHACTCS BIICPBLIC, UJIM HaA



CIIEyIOIIel CTpaHUIle, a NMPU HEOOXOIUMOCTH - B IPHUIOKEHUU K KypCOBOM
pabore.

@®opmMmyInibl pacuyeToB B TEKCTE€ HAA0 BBIACIATH, 3alKChIBas HX Oojee
KPYNHBIM IIPUPTOM U OTAETBHOW CTPOKOHM, JaBas MOAPOOHOE TOsSCHEHUE
Ka)X/IOMy CHUMBOJIY, KOTJla OH BCTpeyaeTcs BIepBble. PekoMeHyeTcs HymepoBarth
dopMyIIBI B peenax KaxIoro pasjaena.

He cnenyer npuBoauTh (HOpMyINBI U OMUCHIBATH METOBI, COJIEPKAIIHECs B
CIEUMANTbHOM  CcTaTUCTHYeCKOoW  juTeparype.  Jlydme — cocimarbes — Ha

COOTBETCTBYIOILYIO JTUTEPATYPY.

3.4. HayyHo-cIpaBOYHBIN anmapat

Hay4dHo-cripaBouHBIN ammapaT KypcoBOMl paOOThl COIEPKHUT: CIHCOK
UCIIOJIb30BaHHBIX UICTOYHUKOB U JIUTEPATYPhI U ITOACTPOYHBIE CCHUIKU.

CnHcoK MCIOIb30BaHHBIX UCTOYHUKOB U JIUTEPATYpPHI Iievaraercs yepes 1,5
uHTepBaia. MHOCTpaHHbIE HCTOYHHMKM pacnojiaraloT B al(paBUTHOM MOPSIKE,
[IPUYEM CHavaja IepeyncCisaeTcs JINTepaTypa Ha A3bIKax, B OCHOBE KOTOPBIX JIEKHUT
JaTUHULA, 3aTEM — KUPWLIULA U UEPOTIIU(PUIECKOE MUCHMO.

IlopcTpouHble CCBUIKM II€YaTArOTCA 4Yepe3 OAMH uHTepBal. PaccrosiHue

MCIKAY CIIMCKOM M ITIOACTPOYHBIMHU CCBUJIKAMH COCTABJIACT 2 HHTCPpBAJIA.

Odopmiaenue OudIHOrPaPUIECKOro ONMUCAHUS
IIpuMmepsbI oncanus
Kuurn
TiokaBkuHa H.A. Oprannyeckas xumus: y4e6. Jlns By30B: B 2 kH. KH. 2:
cnenuanbHbii Kypc / H.A. TiokaBkuna, C.O. 3ypabsH, B.JI. bexoboponos u ap.;
noa obmr. pen. H.A. TrokaBkunoi. — M. : JIpoda, 2008. — 592 c.
Crarbu
[loxun MW., Kymuumu FO., Pamenckas I'., Kykec B. Ilpumenenue
OMOJIOTMYECKON MOMJEIU Ui OLIEHKH KHIICYHOH IPOHMIIAeMOCTH IN VIitro —

MOHOCI0S dIUTEIHaILHBIX Ki1eToK Caco-2 // buomenumua. 2012. Ne3. C. 91-97.



Einhorn-Stoll U., Kastner H., Hecht T., Zimathies A., Drusch S.
Modification and physico-chemical properties of citrus pectin e Influence of
enzymatic and acidic demethoxylation // Food Hydrocolloids. 2015. Vol. 51. P.
338-345.

JJIEKTPOHHBIE PecypChl
Cxema OubHorpadguyeckoi 3anucu 3JIeKTPOHHOT0 pecypca

3aronoBok (aBtop). OCHOBHOE 3arjgaBue [DJIEKTPOHHBIA pecypc|

CBCACHUA, OTHOCAIIHUCCA K 3arjlaBHIO / CBCJACHUA 00 OTBETCTBEHHOCTU. —

CBGI[GHI/IH 00 U3JaHUN. — O06o3HayeHne BUJia pecypca. — MecTto u3IaHus .

n31aTcCJib, dara H3JaHusd. — CH@HI/I(bI/I‘IeCKOC 0003HaYCHHE Mmarepuajla H

KOJIMYEeCTBO QU3NYCCKHUX eMUHHUIL (mosbKo 0llsl pecypca J0KalbHO20 00CMYNa). —

(OcHoBHOe 3arnaBue cepuu). — [Ipumedanue (ykaszaThb pedcum Oocmyna OJis

pecypca Unmepnem).

[IpuMep onvcaHusi:

Jlykmaa M.M. CMMU B npoctpanctBe HTEpHETA [ DNIEKTPOHHBINA  pecypc] :
yue0. mocobue / M.M. Jlykuna, N.JI. domuueBa. — DnekTpoH. maH. — M. :
HNzn-Bo Mock. yu-ta, 2005. — 87 ¢ — Pexum pgocryna:

http://www.journ.msu.ru/downloads/smi internet.pdf

4. TIOPSAJIOK 3AIIIMTHI KYPCOBOM PABOTBHI

BrinonHeHHass cTylneHTOM KypcoBas pabota cmaercs B JlemapTtameHT
MOJIEKYJISIpHOM OMOJIOTMM W OUOTEXHOJOTMM B CPOKH, OTBEICHHBIC JIJIsi
PEICH3UPOBAHUS HAyYHBIM PYKOBOAWTENIeM. Ha THTYJIpHOM JIHMCTE KypCOBOM
paboThl COACPKUTCS TpenBapuTeNbHas OleHKa B QopMme BbBoga: «Paborta
JomycKaeTcss K 3ammMre...» wuim «Pabota He JOmycKaeTcss K  3aluTey.
OxoHuaTenbHas OILIEHKA JaeTcsl mocie 3amuThl. Ecam paboTa HE momyiieHa K
3aIlKTe, TO OHA JIOJDKHA OBITh CTYICHTOM TiepepadoTaHa U BHOBB MPEJCTABICHA B

JlemapraMeHT.

KypcoBas pabota, moaroroBieHHas 0e3 COONIOACHUS MPABUII, U3JI0KEHHBIX

B PCKOMCHAAMAX K ITOATOTOBKCE, O(l)OpMJ'IeHI/IIO M BBIIIOJJHCHUIO KYPCOBBIX pa60T,


http://www.journ.msu.ru/downloads/smi_internet.pdf

K 3aIUTE HE JOIyCKAeTCs.
B xoxme 3amuThl KypcoBoi paloThl 3ajada CTyleHTa — IOKa3aTb
yriayOJIeHHOE MOHMMAHHUE BOIPOCOB KOHKPETHOM TEMBI, XOpOLIEEe BIaJeHHE

MaTCpUaJIOM 110 TEMC.

[Ipouienypa 3amMThl BKIIOYAET CIASAYIOIMIUE dTAIbI:

— C000IIIeHHE CTYIeHTa 00 OCHOBHOM COJIepKaHUU pabOThI;
— OTBETHI CTY/ICHTA Ha BOTIPOCHI.

CTyAeHT MOJDKEH THIATEIBHO MOATOTOBUTHCS K 3aIIUTE KYPCOBOU PabOTHI.
O6mas cxeMa fokiana (Ha 5-7 MUHYT):

- CclIemyeT JaTh KpaTkoe OOOCHOBaHWE TEMBI, IIOKa3aTh ¢
aKTyaJIbHOCTB;

- yKa3aTb, KaKoBa IIeJIb pa0OTHI;

- PACKpBITh, KaKWe pPe3ybTaThl JOCTUTHYTHI B XOJ€ HCCIICIOBAHUS H
YTO CJEJAHO JUYHO CTYJIEHTOM;

- U3JIOKUTH BBITEKAIONINE U3 MPOBEJICHHOTO HCCJIEIOBAHUSI OCHOBHBIC
BEIBOJIBI.

Kpatkuii noknaj 10mkeH ObITh MOJATOTOBIICH B TUCBMEHHOM BHUJIE, HO
BBICTYIIATh HA 3aIUTE CIEAYET, HE 3aU4NUThIBAs TEKCT.

Jloknan HeoOX0AMMO WILTFOCTPUPOBATH MPE3CHTAUIME: TpaduKamu,
TabNHMIIaMH, CXeMaMHU, TTOATOTOBIICHHBIMU 3a01aroBpeMenHo. [Ipe3enTaru
JIOJKHBI BKJIIOUATh 6-7 JINCTOB.

Onenka  pe3yibTaTOB  3alIUThl  KypCOBOM  pabOThl  MPOU3BOJIUTCS
KOJUICTHATBHO YJ€HAMU KOMHCCHHW, TMPHUCYTCTBYIOIIMMH Ha 3aIlUTe KypCOBOM
pabotel. [Ipu olleHKe TMPUHUMAIOTCS BO BHUMAHHWE OPUTHHAIBHOCTh W HAY4YHO-
MPAKTUYECKOE 3HAUYCHHE TEMbI, KaueCTBO BBIOJTHEHUS U 0GOpMIICHUS paldoThl, a
TaK)Xe COACPKATEIHLHOCTh JIOKJIAga U OTBETOB Ha BOMPOCHL. OlieHKa 00BABIISETCS
MOCJIC OKOHYAHUS 3alTUTHI BCEX KYPCOBBIX PabOT.

O1eHKy «OTJIMYHO» TIOJIY4arOT T€ paldoThl, B KOTOPBIX COAEpIKATCS
AJIEMEHTBI HAYYHOTO TBOPYECTBA, JCIAFOTCS CAMOCTOSITEIbHBIC BBIBOJBI, JTACTCS

apryMEHTUPOBAHHAs KPUTHKA W CAMOCTOSITENbHBIA aHAIW3 (HAKTUIECKOTO



MaTepuasa Ha OCHOBE ITyOOKHX 3HaHUN 3KOHOMHYECKOW JINTEPATyphl MO JAaHHOM
TEME, TMPEICTABJIEH YETKUM JOKJIAJ M IIOJy4YEHbl IIOJHBIE OTBETHI HAa

MMPCaJIOKCHHBIC BOIIPOCHI.

OHGHKa «XOpPOoIIO» CTAaBUTCA TOr'Jla, KOI'/la B pa60Te ITOJIHO U BCCCTOPOHHC

OCBCHIAIOTCA BOIIPOCHI TEMBI, HO HCT I[OJI)KHOfI CTCIICHH TBOPYCCTBA.

OILICHKY «YyIOBJICTBOPUTEIILHO» CTYJACHT IOJIydaeT B cliydae, KOrja He
MOJKET OTBETHTH Ha BOIIPOCHI M 3aMEYaHHs, HE BIIOJIHE BJIAJICCT MaTCPUAIIOM
paboOThl, HE B COCTOSHUM JaTh OOBSCHCHHS BBIBOAAM KM TCOPCTHYCCKUM
MOJIOKEHUSIM ~ JTaHHOW mpoOsieMbl, pabota odopmiieHa B COOTBETCTBHUE C

MCTOJUYCCKHUMH PCKOMCHAALUAMMU.

OI.[GHKy CHCYOOBJICTBOPUTCIILHO)» CTYACHT IIOJY4YacT B ClIydac, KOrJa HC
MOXCT OTBCTUTL Ha BOIIPOCHI WM 3aMCUYaHMA, HC BIIOJHC BJIAJCCT MATCPHUATIOM
pa6OTI>I, HC B COCTOAHHHM [HOaTb 00BIACHECHUS BBIBOJaM MW TCOPCTHUYCCKUM
ITOJIOXKCHUAM HaHHOﬁ HpO6JIeMI)I, pa60Ta O(bOpMHGHa HC B COOTBCTCTBHUC C

MCTOJUYCCKHUMH PCKOMCHAALUAMMU.

IIpumepHbIe TEMbI KypCOBBIX padoT

1. Tlonmumepasnas nennas peakuusi (IILIP) u ee ucnonb3oBaHre B COBPEMEHHOM
OHOJIOTUH.

2. Unrepdepentiuas PHK: Owonorumss u mnpumeHeHue B OHOMEIUIIMHE W

OMOTEXHOJIOTHH.

brouunel, X KccieI0BaHNE B MOJICKYJIIPHON M KJICTOYHOW OMOJIOTHH.

JBornas cnupains JIHK 1 HaHOTEXHOIOTHH.

['eHHas Tepanus: METOIbI U TIEPCIICKTHUBHI.

ATIONTO3: MOJICKYJIIPHBIC M KIIETOYHBIC MEXaHU3MBI.

[Tomumopduszm mutoxonapuansHoit JJHK genoseka.

© N o g B~ W

JIHK-auarHocTHKa B OHKOJIOTHH.



IIpunoxenne 1.1
Obpasey oghopmaenuss mumynbHo20 IUCMA Kypcosol pabomul

®enepanbHOe rocy1apcTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOE YUpeskieHHe BhICIIEro
oO0pa3oBaHus
«JlanbHeBOCTOYHBIN (eaepanbHbI YHUBEPCUTET

[IIxoJ1a OHOMe NN HEI

JdemapraMeHT MOJIEKYJISIPHOM OMOJIOTMH M OMOTEXHOJIOTUH

KYPCOBAA PAGEOTA

Tema

Boeimoanunia: crynent(ka) rp.

5 Kypca

Croemmansaocts 30.05.01 — Megunuuackas

buoxumus

damunusa

Nms

OT14ecTBO

Hay4Hblil pyKOBOAUTE/Ib:

(yuenoe 3Banue, ©.11.0.)

(TMYHAS TOATIHCH )

BramgusocTok



PedepupoBanue yueOHOH M HAYYHOI JIUTEPATYPHI

PedepupoBanue yueOHOM W  HaydHOH  JUTEpaTyphl  MpenroJiaraet
yrayOJeHHOE M3YYEHUE OTACIBHBIX HAyYHBIX TPYAOB, YTO JOJKHO OOECIICYUTH
BBIPAOOTKY HEOOXOJIMMBIX HaBBIKOB padOThl Haa KHUroW. Bcé€ »to Oynmer
CIIOCOOCTBOBATh  PACHIMPEHHUIO  HAYYHOTO  KPYyro3opa, TMOBBIIICHHIO WX
TEOPETUYECKON MOATOTOBKU, ((OPMUPOBAHUIO HAYYHON KOMIETEHTHOCTH.

Jlnst  pedepupoBaHusl TpemsiaraloTCs  ydeOHBIE TOCOOHWS, OTICIbHBIC
MOHOTpadUYECKUE HCCIACAOBAHHUS M CTAaTbU IO BOMPOCaM, MPETyCMOTPEHHBIM
nporpamMmoi yueOHoi nucuuiuivHbl. [Ipu monbope nuTepatypsl M0 BHIOpAHHOMY
BOIIPOCY HEOOXOJUMO OXBATUTh Ba)XKHEWIIME HAIMPABICHUS Pa3BUTUS JaHHOU
HAayKW Ha coBpeMeHHOM HTamne. Oco0oe BHUMAHUE YACISITh TEM JUTEPATYPHBIM
UCTOYHHUKAM, KOTOphle (MPSMO WJIM KOCBEHHO) MOTYT OKa3aTh IOMOIIb
CIICLIMATIUCTY B €r0 MPAKTUYECKOW JesITeabHOCTH. OQHAKO B JAHHBIM pa3neln
BKJIFOUYEHBI TaKKe paOOThl M OTJIEIbHBIE UCCIIEIOBAHUS 110 BOIIPOCAM, BBIXOISIIIM
3a  Mpenenbl  M3yd4aeMOW JAUCHUIUIMHBIL. Ty JIMTEPATypy PEKOMEHIYETCs
WCIIOJIB30BaTh MPU JKEJIAHUM PACHIMPUTh CBOM 3HAHUS B KAKOW-TMOO OTpaciu
HayKH.

Hapsany c¢ nureparypoil mno oO0mmMm BompocaM JJisi  MarucTpaHTOB
mpeanojaraercs Jureparypa ¢ ydérom mpoduis ux mpodeccHOHaTbHON
NeATEeILHOCTH, N00BITass camocToATenbHO. He Bcs mpemyaraemas JurepaTrypa
paBHO3HAYHA MO COACPKAHUIO U 00BEMY, MTOITOMY BO3MOKEH Pa3IMUHbIN MOJIXO0/
K e¢ m3yueHuto. B omHOM ciiyqae 3T0 MoxeT ObITh oOmiee pedepupoBaHUe
HECKOJIbKUX JIUTEPATyPHBIX HWCTOYHUKOB PAa3JIMYHBIX aBTOPOB, MOCBSIIECHHBIX
pPacCMOTPEHUIO OJHOTO M TOTO K€ BONpOCa, B JPYrOM Ciiyyae — JAETalbHOE
u3ydeHue u pedeprupoBaHuE OMHOW M3 PEKOMEHJOBAHHBIX PaOOT WM JlaXe
OTHEJIbHBIX €€ pa3feioB B 3aBUCUMOCTH OT CTENEHU CJIOKHOCTU BOIpOca
(mpob6niematukm). /{151 TOro 4TOOBI PENINTh, KaK MOCTYMHUTH B KaXKJIOM KOHKPETHOM

cilydae, cliefyeT MPOKOHCYJIbTUPOBATHCS C MPENogaBaTeIeM.



Br160py KOHKpeTHO# paboThl A pedepupoBaHus AOKHO MPEAIIECTBOBATD
JIeTaJIbHOE O3HAKOMJICHHE C MEPeUHEM BCEH JIUTepaTypbl, IPUBEICHHON B yueOHOU
nporpamme auciuiuiuHbl. C  BbBIOpaHHOW pabOTON pEeKOMEHAyeTCs BHauase
O3HAKOMHUTBHCS IMyTEM MPOCMOTPA IMOA3ar0JOBKOB, BBIIECJIEHHBIX TEKCTOB, CXEM,
Ta0nuil, OOIMX BBIBOAOB. 3aTeM €€ HEoOXOJUMO BHUMATEIBHO M BIYMYHBO
(BHUKAsi B WJIEM M METOJIbI aBTOpa) MPOYMUTATh, Jejasl MOMYTHO 3aMETKU Ha
OTJEIBHOM JIUCTE OyMaru 00 OCHOBHBIX IMOJIOKEHHUAX, Y3JIOBBIX Bompocax. [locre
MPOUYTEHUsl CIIeyeT MpoJyMaTh COJEp)KaHME CTaThU MWW OTICIBHOW TJIABHI,
naparpada (eciu peub HAET O MOHOrpaduu) W KpaTKo 3amucarb. J[OCIOBHO
CJIElyeT BBINMCHIBATh JIMIIb CTPOTHUE OIpeAesneHus, (HOPMYIUPOBKH 3aKOHOB.
MHorma mosiesHo BKJIIOYMTH B 3alMCh OJMH-IBA IpUMeEpa I WUIKOCTpanuu. B
TOM CJIy4yae, €CJIM BCTPETATCS HEMOHATHBIE MECTa, PEKOMEHIYETCS MPOYUTAThH
NOCJIEAYIONIEE M3JI0)KEHHE, TaK KaK OHO MOXKET NOMOYb IOHATh NPEIbLAYLIUI
MaTepHall, ¥ 3aTeM BEPHYTHCS BHOBb K OCMBICIIEHHUIO ITPEABIAYIIETO U3JI0KEHUS.

Pe3ynpTaTom paboThl HaJ IUTEPATYPHBIMU UCTOUYHUKAMU SIBISIETCS pedepar.

[Ipu nonroroBke pedepata HEOOXOOUMO BBIACIUTh HauOOJEe Ba)KHBIE
TEOPETHUYECKHE TIOJIOKEHUSI M OOOCHOBAaTh MX CaMOCTOSATENbHO, OOpaias
BHHMAaHME HE TOJBKO PE3YJIBTAT, HO U HA METOAUKY, IPUMEHIEMYIO IPU U3YUECHHUH
npoOiembl. UTeHHe HAyYHOU JIUTEpaTyphl JODKHO OBITh KpUTHUYECKUM. [loaTOoMy
HAJ0 CTPEMUTHCSI HE TOJIBKO YCBOUTH OCHOBHOE COJEpX,aHUE, HO M CIOCO0
JI0Ka3aTeNNbCTBA, PACKPBITh OCOOEHHOCTH Pa3IMYHBIX TOYEK 3PEHHS MO OJHOMY U
TOMY JK€ BOIIPOCY, OLEHUTh NPAKTUYECKOE U TEOPETUYECKOE 3HAUYCHUE
pe3yapTaToB pedepupyeMoii paboTel. BecbMa xenaTenbHbIM JIeMEHTOM pedeparta
SIBJISIETCS BBIPAKEHHUE CITyIIATEIeM COOCTBEHHOT'O OTHOIICHHUS K MJI€IM U BbIBOJIaM
aBTOpPA, MOJKPEIICHHOTO ONPEAEICHHbIMU apryMEHTaMH (JUYHBIM OIBITOM,
BBICKA3bIBAaHUSAMU APYTHX UCCIEAOBATENIEH U TIP. ).

Pedeparer  moHoOrpadwmii, IKypHambHBIX CTaTe€d  HCCIIEIOBATEIHCKOTO
XapakTepa HENPEMEHHO [IOJDKHBI COAEpX aTh, KAK YK€ YKa3bIBaJOCh BBIIIE,
orpenaeneHne npoodieMbl 1 KOHKPETHBIX 33/a4 UCCIIEeI0BaHUs, ONMUCAHUE METOJIOB,

HpI/IMCHéHHBIX ABTOPOM, a TAKKC TC BbIBOAbI, K KOTOPBIM OH IIPUIICI B PE3YyJIbTATC



uccnenoanus. llpemmaraemas mnutepatypa Wi pedepupoBaHus TMOCTOSHHO

0OHOBIISIETCH.

IlepedyeHb TeM /1J151 KOHCIIEKTUPOBAHMSL.

XHMHUS HYKJIE€HHOBBIX KHCJIOT.

Onucamv memoovbl MOAEKYIAPHOU OUON02UU, BAJICHEUUUE OOCMUNICEHUS, POJlb
HYKIEUHOBBIX KUCIO 8 (DOPMUPOBAHUU U CBOLICIMBAX HCUBOU MaAMePUU.

Onucamv  XumMu4eckuii cocmas HYKIEeUHOBbIX KUCAOM (NUPUMUOUHOBbIE U
NYPUHOBbIE OCHOBAHUS, Y2lle6OOHble KOMNOHeHmbl). Yceoums paznuuusi mexncoy
JIHK u PHK.

CTpykTypHasi opraHM3anusi HYKJEHHOBBIX KHCJIOT W €€ NpaKTHYecKoe
HCII0JIb30BaHMe.

OcHogHble MemoObl onpedenenuss HyKieomuoHol nociedosamenviocmu JJTHK u
PHK, xumuueckuii cunmes 2eHo8.

O3naxomumucs ¢ npoepammou «I enom uenogexay.

BHyTpuK/eTOYHBIN CHHTE3 0€JIKOB U €ro peryJasinus.

Onucamv MeHcMONeKYIAPHbIE 83AUMOOCUCMBUS U UX POb 8 (DYHKYUOHUPOBAHUU
JHCUBBIX CUCTNEM, MOJIEKYIAPHbLE OCHOBbL 2801I0YUL, OUPDePeHYUPOBKU PA36UMUsL
U CmapeHusl.

Jlambv  nonnylo xapakmepucmuxy MONEKYIAPHbIM MEXAHUSMAM — pe2yasayuu
KIeMOYHO20 YUKIA, NPOCPAMMUPYEMOU KNeMOYHOU 2ube.

BHeKkJ1eTOUHBIM CHHTE3 0€JIKOB.

Onucamu ces136 cmpyKkmypol u yHKYuu 6eKos.

Ilepeuens Tem aJis pedpepaTos.

1. ®epmeHTHl, UCTIONIb3yEMbI€ B TEHETUYECKON UHKEHEPHH.

2. TlomyuyeHnue ropMoHa pocTa U MHCYJIMHA METO/IaMU T€HETUYECKOM
VHXCHEPUH.

3. Metoasl ceKBEeHUpPOBaHUs HYKJICOTHIHBIX nocnenoBarensHocTeit JJHK.

4. MeTobl MOJIEKYIISIPHON OMOJIOTHH.



5. Tenomepassl, TenoMepasa: CTapeHHe, pak.

6. XuMUKO-(pepMEHTATUBHBIN CHHTE3 T€HOB.

7. TlonumepaszHas 1enHas peakiys U TeCTUPOBAHUE HACIIEICTBEHHBIX
3a00JIeBaHUH.

8. JAHK-tenomepasbl u npoOieMbl MOJIEKYISPHOU FEPOHTOJIOTHH.

9. JuuaMuueckoe penporpaMHpoOBaHUE TPAHCIISIINHU.

10.MonexynspHbI€ MAEPOHUHBI U UX POJIb B (POJIIMHTE IMOTUTICTITH/IOB.

11.PHK-pemnrka3sbl ¥ NepCreKTUBBI BHEKJIETOYHOTO CUHTE3a OEJIKOB.

12.buonornyecky akTUBHbIE HEUPOTICTITUIBI.

13.Poinb mpoTeonuTnaeckux (EepMEHTOB B arloNTo3e.

14. Tononorus u kondopmanusa JJHK.

15.KapTtupoBanue reHoOMOB.

16.CpaBHeHHE CTPYKTYPHBIX OCOOCHHOCTEN MPO- U DYKAPUOTUYECKUX TCHOB.

17.'eHOoMHKa ¥ TEHOCHUCTEMATHKA.

18.MoOwIIbHBIE TCHETHYECKHE SJIEMEHTHI M BUI000pa30BaHMUE.

19.Opranuzaiiys 1 3BOIONUS SIEPHOTO TeHOMA.

20.MexnyHapoaHas Hay4dHas mporpamMma «I'eHoM demoBeKay.

21.JIHK-muarsoctuka HacJIeACTBEHHBIX M MH(M)EKIIMOHHBIX 3a00JICBaHUM.

22 .TlonumepaszHas 1enHas peakiusi U TeHHBIC 30HIbI 1711 MOHUTOPUHTA
OKPYXarOUIEH CPEIbL.

23.I'enoMHast TAKTUIIOCKOTHS U €€ UCTIOIH30BAHUE B MOMYJISAIIMOHHBIX
MCCIIETOBAHUSIX.

24.Pak — 6011e3Hb TeHOMA.

25.'ennas Tepanusi: METOJIbI M TIEPCIICKTUBHI.

26.MonekynspHasi OMOJIOTHs BUpyca UMMYHOIe(hUIIMTa YeTOBEKa.

27.Texunonorust pekomOnHanTHeIX JJTHK.

28.KionnpoBaHue )KMBOTHBIX: TEOPHUS U MTPAKTHKA.

29.TpaHcreHo3: HacTosee U Oyayiee.

30.Muxpooxkpyxenne JJHK u Ouonorndyeckue gachi.

31.AnonTo3: MOJEKYJISIPHbIE U KJIETOYHbIE MEXAHU3MBI.



32.IMmyHONIOTHYECKAS TAMSITD.

33.MeMOpaHHBIi TPaHCIIOPT.

Kpurepuu ouenku pedepara:

- 100-86 6anoB BBICTABIISIETCS] CTYJEHTY, €CIM CTYJEHT BBIpA3HJl CBOE MHEHUE
no cGopMylIUpOBaHHON MpobieMe, apryMEHTHUPOBAJl €ro, TOYHO ONPEIEIUB €€
coAepKaHWe W cocTaBisiromve. [lpuBeneHbl JaHHBIE OTEUYECTBEHHOM U
3apyOeKHON JUTEpaTyphl, CTATUCTHYECKUE CBEACHUS, MHGOPMAIIMS HOPMATHUBHO-
npaBoBoro xapakrtepa. CTyIeHT 3HaeT M BJAJEET HAaBBIKOM CaMOCTOATEIHHOU
MCCIIEIOBATENLCKOM paboOThl MO TEME HCCIEIOBAHMs, METOJAaMHU W TpUEeMaMu
aHaIM3a TEOPETUYECKUX W/WIM TMPAKTHUYECKUX AacCleKTOB H3ydaeMoil 00JacTu.
DaKkTUYECKUX OIIMOOK, CBSI3AHHBIX C MOHUMAHUEM MPOOJIEMBI, HET; TpaduuecKu
pabota odopmiieHa TPABUIBLHO

- 85-76 - OamioB - paboTa XapaKTEpPU3YETCS CMBICIOBOM IEIbHOCTHIO,
CBSI3HOCTBIO U MOCJIE0BATEIFHOCTHIO U3TIOKEHUS; TOMYIIEeHO He Oomnee 1 ommlku
npu OOBSICHEHWH CMBICIA WU cojaepxkaHusi mpoOiembl. Jlis aprymeHTaruu
TIPUBOJISITCS JTAHHBIC OTEUYECTBECHHBIX u 3apyOeKHBIX aBTOPOB.
[TpoieMOHCTPUPOBAHBI HCCIIEOBATEIHCKAE YMEHHUS W HaBbIKH. DaKTUYECKHUX
OIIMOOK, CBSI3aHHBIX C TOHMMaHWEM TpoOsieMbl, HeT. JlomymieHbl OjHa-IBE
omuOKu B 0(hOpMIIEHUU PAOOTHI

- 75-61 Gamnm — CTyIEHT MPOBOAMUT JIOCTATOYHO CAMOCTOATEIBHBIN aHaIU3
OCHOBHBIX STaliOB M CMBICIOBBIX COCTABIISIOIINX MPOOJIEMBI; TOHUMAET 0a30BbIE
OCHOBBI M TEOpPETHYECKOE OO0OCHOBaHHME BbIOpaHHOW TeMbl. IlpuBieueHsbI
OCHOBHBIE UCTOUYHHUKH MO paccMaTpuBaemMoit Teme. [lomymieHo He 6oee 2 ommook

- 60-50 GammoB - ecim paboTa TpEICTaBIsICT COOOW TEpEeCKa3aHHBIA WU
MOJTHOCTBIO TIEPEIMCAHHBI HMCXOJHBIA TEKCT 03 KakuxX Obl TO HH OBLIO

KOMMEHTapHUeB, aHanu3a. JlomyImeHo Tpu uitu 6ojee Tpex OmrOoK.



Ipuioxenue 2

MMHUCTEPCTBO HAYKU U BBICIIEI'O OBPA30BAHU S POCCUMCKON ®EJEPAITN
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MMacnopt ®OC

Kon u ¢popmyuposka
KOMIIeTeHIIUH

Jrtanbl GOPMUPOBAHHUA KOMIETEHMH

OIIK-5 TOTOBHOCTD K
UCTIOJIb30BaHUIO0  OCHOBHBIX
(U3BUKO-XUMHUYECKUX,

MaTeMaTHYECKUX ¥  WHBIX

€CTECTBEHHOHAYYHBIX
MOHATUA M METOJOB IpHU
pemeHnmn

HpO(i)eCCI/IOHaJ'IBHI)IX 3aJa4

OcHoBHbIE MIPUHLIUIIBI paboTsI c
3Haer HYKJICMHOBBIMM  KHCIIOTaMH W aHalu3a
9KCIIPECCUU F'E€HOB

IIpoBomuTh  OYHMCTKY M OCAXKIECHHUE
HYKJICHHOBBIX KHCJIOT. [Tonmmmepasznyro

VYwmeer
nenHas peakuro. ['enb-anekrpodopes.

MetonamMu  MOJEKYJspHOW  OHOJIOrHUH,
Bnameer | HaBblkaMu palbOThl Ha CHELMAIU3MPOBAHHOM
00opyIOBaHUM.

IIK-5 roroBHOCTH K
OLIEHKE pe3ynbTaToB
1a00paTOPHBIX,
UHCTPYMEHTAJbHBIX,
[1aTOJIOT0-aHATOMHYECKUX U
HMHBIX HCCIIEAOBAHUN B LIEJIIX
pacrmo3HaBaHUS ~ COCTOSHUS
WIM YCTaHOBJEHHS (akTa
HAIAYUS WM OTCYTCTBHS
3a0071€BaHUs

MCPOHpI/IHTI/IH, BBOAUMBIEC B IIOCIICAHHEC
roabl B 3ApaBOOXPAaHCHHUEC B JSKOHOMUYCCKH

Pa3BUTBIX CTpaHax MHpa, o
IIPOTHO3UPOBAHUIO 3/10POBbS, JTUArHOCTUKE W
3Haer JICYECHUIO, CBSA3aHHBIE C  MOJIEKYJIIPHOU

TeHETHKON M TEHOMHKOM M BKIIIOYAIONINE B
ceOs COBpEeMEHHBbIE METOJbI MOJEKYISIPHON
TeHETUKH u TE€HOMUKH (mampumep,
MTOJTHOTEHOMHBIM aHAJIU3 U TIP.)

[Tons30Barbcs COBPEMEHHBIM
000py10BaHUEM u peareHTamu,
UCIOJIb3YEMBIM B J1a0OpaTOpUsIX, B KOTOPBIX

Ymeer pabotaloT ¢ TEeHOMHOM  uHpopMaruen

YeJIOBEKAa:  MPOBOJST PAHHIOK UArHOCTUKY
U TPEJCKa3bIBAIOT PUCKU BO3HUKHOBEHUS M
Pa3BUTHS TEHETHYECKUX 3a00JI€BaHUMA

HaBbikamu  ocyliecTBIEHHUS ~ KOMILIEKCA
MEpOIPUATHI, HANPaBJIECHHBIX Ha BBISBICHUE
TEHETUYECKUX 3a00JIeBaHUM, WX PAHHIOIO

Bnaneer N
JIMaTHOCTHKY, BBISIBJIEHUE NPUYUH U YCIOBUU
WX BO3HHKHOBEHHMS M pa3BUTHUA, A TaKKe

meronamu 1P, cekBenuposanus JJHK u mp.
TIK-13 crnocoOHOCTH COBpeMeHHOC COCTOAHHEC HAYYHBIX U
K OpTaHM3aIIH u MEIUIMHCKHUX TIOJIXOJI0OB M TEHJCHIMU B
TIPOBEIEHUIO Hay4HbIX 3nact pa3BUTHHA COBPEMEHHBIX METO/I0B
WCCIIETOBAHU, BKJTIOYAst MOJICKYJIAPHON oromnornnu (Hanpumep,
BHIOOD HeJTH u MOJIHOTEHOMHBIA ~ aHamM3 W 1p.)  JUId

bopMyITHpOBKY 3ajay, MPUMEHEHHUS B MEJIUIIHE.

IIJJAaHUPOBAHUE, noa6op PaGorath ¢ coBpeMEHHONM  Hay4yHOMU

aJIcKBaTHBIX METOJOB, cOOD,
00paboTKy, aHanmu3 JaHHBIX
" myoIuIHOE ux
MpEJCTaBICHHE C  Y4E€TOM
TpeboBaHMit
UH(POPMALIMOHHOM

JUTEpPaTypol MO MEIMIMHCKOM U oOrmien
MOJIEKYJIIPHOM TE€HETHKE U TECHOMHUKE, a TaKKe
YmMmeer JJIEKTPOHHBIMU pecypcamu ceTu «HHTepHeT»
0 JaHHBIM HampaBieHUsM. OrmnpenensiTh
BO3MOYKHOCTb IIPUMEHEHHs TE€X WA HHBIX
METO/JI0B TEHOMHOW MEIMIVHBI B aKTyaJIbHON




0€e30I1aCHOCTH

MPAKTHKE 3JPaBOOXPAHEHUS

CoBpeMeEHHBIM 00opyI0BaHUEM u
peareHTamu, HCIIOJIb3YEMBIMHU B
naboparopusx, MMEIOIIUX hi (1 (6} C
Brnageer | MOJEKYISpHBIM — aHAJIM30M: MIPOBOJAT
PaHHIO JHMAarHOCTUKY M IIPEICKa3bIBAIOT
PHUCKH BOSHHUKHOBEHHMSI 3a00JI€BaHUI B CBSI3U C
MOJIEKYJISIPHBIMHU HApyLLIEHUSMU
CoBpeMEHHOE  COCTOSIHUE HAyYHbIX U
MEIUMLUHUHCKUX IIOAXOJAOB W TEHACHIMHU B
3uaer pa3BUTHU COBPEMEHHBIX METOJI0B
MOJICKYJISIPHOM Ouosornu (Hammpumep,
IIOJIHOTEHOMHBI ~ aHaNu3 W 1Op.) JUId
MIPUMEHEHHUSI B MEULIMHE.
[TK-12: TOTOBHOCTH K » "
PaGorath ¢ CcOBpeMEHHON  Hay4yHOMU
OpraHu3aluu u . . .
JUTEpaTypoll MO MEAUIMHCKOW U o0Imei
OCYIIIECTBIICHUIO .
MOJIEKYJIIPHOM T€HETHKE U TEHOMHUKE, a TAKKE
MPUKIIATHBIX u
ANIEKTPOHHBIMU pecypcamu cetu «HTepHeT»
IPAKTUYECKUX IPOEKTOB U Ymeer
. [0 JaHHBIM HampasieHusM. OnpenensaTh
UHBIX  MEpONpUITHUH IO
BO3MOXXHOCTh IPUMEHEHUS TEeX WU HHBIX
U3YYEHUIO OMOXUMUYECKUX U . .
METO/I0B TEHOMHOW MEIMIIMHBI B aKTyaJabHOMI
(U3HOIOTHYECKUX
. IIPAKTHKE 3]JpaBOOXPaHUEHUS
IpPOLIECCOB U SIBJICHHIA,
NPOMCXOMAIMX B  KICTKE CoBpeMeHHBIM 00opyoBaHuEM u
YeoBeKa peareHTamu, HCIIOJIb3YEMBIMU B
nabopaTopusx, HMMEIOIIHNX hi (0 (6] c
Brnageer | MOJEKYISpHBIM — aHAJIM30M: MIPOBOJAT
PaHHIO JMAarHOCTUKY M IPEICKa3bIBAIOT
PUCKU BOSHHUKHOBEHHMsSI 3a00JIEBAaHUN B CBSI3U C
MOJIEKYJISIPHBIMHU HApyIIEHUSMU
Kak npoBoaute 06a30Bble OMOXMMHUYECKHE
3nact TeCTbl (AaHalIM3 KPOBH, CIIOHBI M Tp.) C
HCIIOJIb30BAHUEM YEJIOBEUYECKUX KIETOK H
OMOJIOTUYECKUX JKUAKOCTEH.
[IK-11: roTroBHOCTH K
OpraHu3anuu u Ornpenenarsb 11€JI€CO00Pa3HOCTh
OCYIIECCTBIICHHUIO NpOBEACHUSA  TI'€HETUYECKOI'O a”Hajiu3a Hu
YmMmeer .
NPUKIIaIHBIX a TCHOMHOM Tepaluu B TEX MM HUHBIX CIIydasx
IIPAKTUYECKUX IPOEKTOB U BpayeOHOM MPAKTUKH.
WHBIX  MEPONpHUATHHA 1O
U3Yy4EHHIO OMOXUMHUYECKUX U
(PHM3HOTOrHYECKIX [[npoxum Hay4YHBbIM Kpyro3opom,
POLECCOB U SIBIICHUIA, OXBAaTBIBAIOIIMM COBPEMEHHOE COCTOSIHUE U
NPOMCXOMAIMX B KJIETKE TEHJACHIIMM B  Pa3BUTUU  MOJEKYJISIPHOU
YeNoBeKa; TFEHETUKH, TEHETUYECKONM JUAarHOCTUKH H
Bnaneer T€HOMHOH TEpaInH. HaBrikamu s

OpraHu3ali IUATHOCTUYECKUX MEPONPUATUN
B KJIIMHUYECKOHN JTAOOpaTOpUH: T/I€ TTOCTABJICHA
3a/1aya B35Th HAa BOOPY)KEHHUE TE€HETUYECKUU
aHaJIu3.




Ne | KoHtponupyembie O1ieHOYHBIE CpEICTBA -
n/m | Moxynu/ pasnensl / Konpb! 1 atamnst HAaMMEHOBAHHE
TE€MBI JUCIUILINHBI (dhopMupoBaHHS TEKYIIHH IIPOMEXKYTOUHAS
KOMITCTCHITHI KOHTPOJTb aTTeCTaIUs
1 Pasnen 1. OIIK-5 3naet, ymeer, | Pemenue 3auer
1IK-5 BIIaJICET 3ajau, Bompoc 1 - 8
TK-13 TECTUPOBAHUE
IK-11
[IK-12 pedepar wim
IPE3CHTIIHS
2 | Pa3nmen 2. OIIK-5 3nHaet, ymeer, | Pemenue 3auer
I1K-5 BIIAJIEET 3a1ad, Bompoc 9-16
11IK-13 TECTUPOBAHUE
1IK-11 pedbepar wim
1IK-12 TIpe3eHTI S
3 Pasnen 3. OIIK-5 3nHaet, ymeer, | Pemenue 3auyer
I1K-5 BJIAJCET 3aad, Bompoc 17-24
[K-13 TECTUPOBAHUE
1K-11 pedepar nmm
[K-12 IPE3CHTIIHS
4 | Pa3nen 4. OIIK-5 3uaer, ymeer, | Pemenue 3auer
I1K-5 BJIagceT 3aja4,
1K-13 TecTHpoBanue | BOMPOC 25-32
1IK-11 pebepar wauM
1IK-12 TIpe3eHTI S
5 | Pa3men 5. IIK-5 3naet, ymeer, | Pemenue 3auer
I1K-13 BIIaJIceT 3ajad4, Bompoc 32 - 40
[K-11 TECTUPOBAHUE
I1K-12 pedepar umm
MPE3EHTIIUS
6 | Pa3men 6. OIIK-5 3naer, ymeer, | Pemienue 3auer
I1K-5 BJIaJIeET 3a7a4, Bompoc 40 - 82
[K-13 TECTUPOBAHUE
1K-11 pedepar nm
1IK-12 TIpe3eHTIHs
7 | Pasmen?. OIIK-5 3Haet, ymeer, | Pemenue 3aueTr
I1K-5 BJIAJCET 3ajad, Bompoc 49 - 56
1K-13 TECTUPOBAHUE
1IK-11 pedepar  uimm
1K-12 TIpe3eHTIHs

IlIkaJjia oueHUBaHNsA YPOBHA CHPOPMHUPOBAHHOCTH KOMIIETEHIIUH

Kox m ¢opmynnposka

KOMIICTCHIIMHA

Jrtansl GOPMUPOBAHHUA KOMIIETCHIHH

KPUTEpPUH

OIIK-5 r10TOBHOCTH K

3HAeT ‘ OcHOBHBIE TIPUHITATIBI

3HaHKUsT OCHOBHBIX IOHSITHI




HCTIOJIb30BAHUIO
OCHOBHBIX ¢duzuKo-
XMUMHYECKHX,
MaTeMaTHYECKUX u
MHBIX
€CTECTBEHHOHAYYHBIX
HNOHSATHH M  METOJOB
npu pereHun
npodeccHoHaTbHBIX
3a7a4

(moporos
BI
YPOBECHb)

paboThl C HYKJIEUHOBBIMU
KHCIIOTaMU u aHayM3a
AKCIIPECCUU T'€HOB

MOJICKYJIIPHOH ~ OMOJIOTHH,
METOIOB MOJIEKYJIIPHOU
OMOJIOTHH, METOZIOB pabOThI
c OHOJIOTHYECKUMHU
00BbeKTaMHU

(&
O«
M

yMeeT
(mponsu
HYTBIN)

[IpoBOaUTH
OCaXKIECHHUE

OYUCTKY U
HYKJIEMHOBBIX
KHUCJIOT. [Tonumepasnyro
nenHas — peakuuio. [enb-
aNeKTpodopes.

YMenue
BBIJICIICHUE
KHCIIOT,
TIOJTMMEPa3HYIO
peaxiuio,
anekTpodopes
METOIbI
MOJICKYJIAMHU.

MPOBOJUTH
HYKJIEMHOBBIX
MIPOBOJUTH

LEMHYIO

reib-

pyrue
paboThI c

BIIAzEE
T
(BBICOKH
i)

MertogamMmu MOJNEKYISIPHOU
OuoJIOTMH, HaBBIKAMH PabOTHI
Ha CHeIHaTM3UPOBAHHOM
000pyI0BaHUMU.

HaBeikm B oOmactu
MIPOBEICHHS Pa3INYHBIX
METOLOB MOJIEKYJISIPHOU
OMOJIOTHH, HaBBIKM PabOTHI
HA  CIICIHUAIN3UPOBAHHOM
o0opynoBaHUU C
IPUMCHECHUEM METO/IOB

MOJIEKYJISIpPHON OHOJIOTHU

IT1K-5 roTOBHOCTH K OLIEHKE
pe3yIbTaTOB JTAOOPATOPHBIX,
HHCTPYMCHTAIBHBIX,
[aTOJIOr0-aHATOMHYECKHX U
HHBIX HCCIIEJOBAHUMN B
LEJISIX pacro3HaBaHUs
COCTOSIHUS 383071
YCTaHOBJICHUS ¢axra
HAIWYUS WIA OTCYTCTBHS
3a00/1eBaHUs

3HaeT
(moporos
13171

YpOBEHb)

MeponpusTus, BBOOUMBIE B
MOCJIEIHUE rOJbI B
31paBOOXpaHEHUE B
SKOHOMUYECKH Pa3BUTBIX
cTpaHax MHpa, o
IIPOTHO3UPOBAHUIO 3/10POBbS,
IUAarHOCTUKE W  JICYCHHIO,
CBSI3aHHBIE C MOJICKYJISIPHOM
TEHETUKOW W TEHOMHUKOW H
BKJIIOYAIOIIHE B ceos
COBpPEMEHHBIE METO/IbI
MOJIEKYJISIPHOM TE€HETUKH U
T€HOMUKH (Hanpumep,
MOJIHOTEHOMHBIA ~ aHaIU3 |

mp.)

3HaHME  MEpONpPUATHUH,
BBOJMMBIX B
3/IpaBOOXPAaHECHHE B
9KOHOMMYECKH  PAa3BUTBIX
CTpaHax MUpa, o
IIPOrHO3UPOBAHUIO
3/10pOBbsl, JUArHOCTHKE U
JICUYEHUIO,  CBA3aHHBIE C
MOJIEKYJIIPHON T'€HETUKON U
T€HOMUKON U BKJIIOYAIOLINE
B ceds  COBpPEMEHHbIE
METO/BI MOJIEKYIISIPHON
F€HETUKM UM TEHOMHKHU
(Hammpumep,
ITOJTHOTEHOMHBIM aHaIU3 H

mp.)

yMeeT
(mponaBu

HYTBIN)

[Tonmp30BaThCsi COBPEMEHHBIM
o0opynoBaHuEM "
peareHTaMu, HCIOJIb3YeMbIM
B J1a00paTopusix, B KOTOPBIX
paboTatoT ¢ TEHOMHOUH
uHpopMarmen YeJoBeKa:
MPOBOJIAT PaHHIOKO
JTMarHOCTHKY u
MPEICKA3bIBAIOT PUCKH
BO3HUKHOBEHHUSI M Pa3BUTHS
TCHETHUYECKUX 3a00JICBaHUI

Ymenus
COBpEMEHHOE
nabopaTopHOe
o0opynoBaHue,
WCITIOJIb30BaTh
JTMarHOCTHKY
MpeCKa3aHus
pa3BUTHS
3a0oneBaHui

HCIIOJIBb30BaTh

PaHHIOIO
s

PHUCKOB
TeHETUYECKUX

BIIajice
T
(BBICOKH

Hagprsikamu OCYHICCTBJICHUA
KOMIIJICKCa MCpOHpI/ISITI/Iﬁ .
HaIlpaBJICHHBIX Ha

Haspix 1o
OCYIIECTBIIEHUIO KOMILIEKCa
MEpPOINPHUATHH,

K(




i) BBISIBIICHHE TEHETUYECKUX | HallPaBJICHHbIX Ha | Ie¢
3a00€BaHMi, WX PAHHIOK | BHIABICHUE TICHETHYECKHX | K
JHArHOCTHUKY, BbIsiBIICHHE | 3a00JI€BaHU, UX DPaHHIOK | BI
NpuuMH M ycnouii  mx | AMATHOCTHKY,  BBUABICHHE | I
BO3HUKHOBECHUsS W paspurus, | 'PHIMH M YCIOBHM — HX | D
a taxe Merojavu III[P, | BOSHHKHOBEHK H PasBUTH, I1
a Ttaxxke wmerogamu IILIP, | mj
cexkBenuposanus JIHK u mp.
cexsenuposanus JJHK u mp.
Kak mnpoBoauts 0a30Bble 3HaHue 0a30BbIX
K-11: rotoBHocTs K | spaer | GuoxuMHUYECKHE TECTHI | OMOXMMHUYECKHX TECTOB C | O
Opratsaii " (moporoB | (aHaJIU3 KPOBH, CIIOHBI U 1P.) | UCIOJIB30BAHUEM T
OCYIIECTBJIECHUIO o
NPHKJTAIHBIX u | Bl c UCIIOJIb30BAHUEM | YEJIOBEYECKUX  KIIETOK U | U
NPAaKTHYECKNX TPOEKTOB M | YPOBEHB) | UEJIOBEYECKUX  KJIETOK M | OMOJOrMUYECKUX XKUIKOCTEH | O
MHBIX  MCPONPHSTHH IO OMOJIOTNYECKUX KUIKOCTEN.
E3yqu”}° (bf;ooﬁgg:zzxz OnpenensaTs YMmenue BBISIBIISITH
npoueccos .  smneHnil, 11€71€c000pa3HOCTh 1eJ1eco00pa3HOCTh i(
NPOMCXOAAIMX B  KJIETKE yMeeT | IPOBEIEHUs] TI'eHETUYECKOIo | MPOBEACHHUS] T€HETHUYECKOro | I
4ENOBeKa; (nponBu | aHanmM3a u T€HOMHOM | aHanu3a u T€HOMHOH | ar
HYTBI) | TepalmMM B TE€X WJIM HUHBIX | TEpallUd B TeX WIM HHBIX | B
CIIydasx BpaueOHOI | ciaydasx BpaueOHOI | B
IPAKTUKH. HPaKTUKU.
[[npoxum Hay4YHbIM HaBpik B opranmsanuu
KPYro30pOM, OXBAThIBAIOIIUM | IHArHOCTUYECKUX b1y
COBPEMEHHOE COCTOSIHUE U | MEpPOIIPUATHUI B | M
TEHJAEHUMM B  Pa3BUTHUHU | KIMHUYECKOU JTaOOPAaTOPHUH: | JI
MOJIEKYJISIPHOI TEHETUKH, | TJ€  IIOCTaBJIEHA  3ajaya | 3¢
BJaJie€ | TEHETUYECKOW JMAarHOCTHKM | B3ATh  HAa  BOOPYXKEHHE | I'€
T u T€HOMHOHU Tepaluy. | FTCHETUYECKUIM aHaAJIM3.
(BbicokM | HaBbikamu 11 opraHuzanuu
i) JTUAarHOCTHYECKUX
MEPOINPUATHNA B KITMHUYECKON
nabopaTopuu: rjie
IIOCTaBJIEHA 3aJayda B3SATb Ha
BOOPY/KEHUE T'€HETHUYECKUU
AHAJIN3.
[K-12:  roroBHocTh K CoBpeMEeHHOE  COCTOSIHUE 3HaHME  HAy4YHBIX |
OpraHiaiin " HAyYHBIX M MEIMIMHCKHX | MENMIMHCKUX TOIXOJI0B H | B
E;ﬁf;;isz e " MOJXOJI0B W TeHAeHIuW B | TCHACHIMM B DPa3sBUTUH | M
IPaKTUYECKUX IPOCKTOB U 3HacT pa3BUTUHI coBpeMeHHBIX | COBPCMCHHbBIX MCTOJZIOB | T¢
MHBIX ~ MEpONpUATHH 1O (HVOPOFOB METOJIOB MOJIEKYISPHOIT MOJICKYJISPHON OMOJIOTUH. C(
H3YyYCHUIO OMOXMMHMYECKHX | BIN M
u (usnonoruuecKux YPOBEHB) Guonorun . (HaHpHMep’
NPOLECCOB U SABIEHMH, IIOJIHOTEHOMHBIN ~ aHAIU3 H
MNpoucCxXoadIux B  KICTKE Hp) 1 HpI/IMeHeHI/Iﬂ B
YeJI0BeKa Me IUITHHE.
PaGorate ¢ coBpemMeHHOM Ymenue  pabortath  C
Hay4yHOH JIMTEpaTypod IO COBPeIVIeHHOfI Hay4YHOH | C¢
YMET | \orynmucKoif  u obumeii | TATEPATYPOH 1o | JII
(mponBu . MEINUIMHCKOH W oOmiel | u
. MOJIEKYJISIPHOII TEHETHUKE U .
HYTBIi1) MOJIEKYJISIPHON T€HETHUKE U | T¢
TCHOMUKE, a TaKXKC | repomure, a TaKXe | 37
SJNICKTPOHHBIMH  PECYPCAMH | 551eKTPOHHBIMU  PECYpPCAMHU | CE




ceTH «aTepHeT» o | ceTu «HTEepHEeT» MO | H
JaHHBIM HAIIPABIICHUSIM. JAaHHBIM HaITpaBJICHUAM. | B(
OnpefeATh  BO3MOKHOCTD Onpenensitb BO3MOXXHOCTH | U
MPUMEHECHHS T€X WM UHBIX | M
MPUMEHCHHSI TE€X WJIA WHBIX .
. | MeTonoB T€HOMHOM | 11
MCTO/I0B TCHOMHOM | \jo/imHEl B aKTyalbHOI
MEIMUMHBL B aKTYalbHOH | ypagryke
IPAKTHKE 3APABOOXPAHUEHHUS | 31paBOOXPAHHEHHUS
HaBeik B pabGore ¢
CoBpeMEeHHBIM
5 COBPEMEHHBIM hit
o0opyaoBaHuEM u
PYA obopymoBaHueM U | P
peareHramu, peareHTamu, M
UCIHOJIBE3yCMBIMU B | ucronp3yembIiMu B | H:
BIajee | 1ab0OpaTopusx, MMCIOIIHX | jabopaToOpusiX, HMMEIOITUX
T ACIO ¥ MOJICKYJSIPHBIM | 1€JJ0 € MOJICKYJISIpHBIM
(BBICOKM | aHAJIH30M: IPOBOJST | AaHAJTU30M: MIPOBOAUTD
i) PaHHIOW JIWArHOCTMKY M | PAHHIOK JHMardHoCTHKY U
MpPEICKA3bIBAIOT pucku | IPCACKA3bIBAIOT PUCKH
BO3HUKHOBEHUs 3a00sieBanuii | BOSHUKHOBCHUS
B CBS3U C MOJEKYJISIPHBIMH 3abonepannit B cBA3M  C
MOJICKYJISIPHBIMH
HAPYIICHUSIMH YIp
HapyIICHUSIMU
IK-13 CIOCOGHOCTE K CoBpeMEeHHOE  COCTOsIHUE 3HaHue COCTOSIHHE
zg;?{iif;uﬂﬂ ;IJCE[§;);§§§E§;0 HaquLIX u MEIHUIIMHCKHX HaquBIX U MCIUIUHCKHX | B
BKIIOUAs BHIOOP LEMM H HOJXOJOB M TeHJaeHUuu B | TOAXOAOB W TCHACHOHWM B | H:
(OpMyITUPOBKY 3a71a4, 3HaeT pa3BUTUHU COBpPEeMEHHBIX | PA3BUTHH COBPCMCHHBIX | II(
IUIAHUPOBAHHE, nozx6op (HPPOFOB METOJI0B MoJteKyIsipHoii | METONOB MOJIEKYJIAPHOU | s
aJIeKBaTHBIX METOMOB, cOOp, | bIM OO (Hal'[ e OHOJIOTHUH (HaHpHMep’ M
06paGoTKy, aHaiu3 aHHbIX | yPOBEHD) . PIMED. | ronHoreHoMubi aHamus u | 6
u nyonuuHOe ux NOJHOI'CHOMHBIM aHalIu3 U
np.) JUisi TPUMEHEHUS B | I
HpeﬂCTaBﬂeHHe C yquOM Hp.) HHH HpI/IMeHeHI/IH B
TpeGoBanuii MCIHUIHHC. A
y MeIUIINHE.
HHPOPMALMOHHON
0e30MacHOCTH Pabotats ¢ coBpeMeHHOU YMenue paboTaTh
HAYYHOM JMTEpaTypord 110 | COBPEMCHHOU Hay9HOH | CC
MEIMUMHCKON W oOuwiei | TATCPATYPOr 1o |
. MEIMIIMHCKOW ©  oOmmeit | u
MOJICKYJISIPHON TEHETHUKE | .
MOJICKYJISIPHON TEHETHUKE U | T¢
TCHOMUK TaKK
CHOMHKE, a AKC | repomuxe, a TaKxe | 97
ymeer | JJICKTPOHHBIMH — DECYPCAMU | ek TPOHHBIMH PECYPCAMH | C
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nabopaTopusx, HUMEIOLIIX




JIeIn0 ¢ MOJEKYJISApPHBIM

aHaJIN30M: IIPOBOJAT
PaHHIOKIO JUArHOCTUKY n
MMPpEaACKAa3bIBAOT pUCKHU

BO3HUKHOBEHUS 3a00J1eBaHUI
B CBSA3U C MOJIEKYJSIPHBIMHU
HapyLEHUAMU

nabopaTopusix, HMMEIOIIUX
JEeJI0 C  MOJEKYJISPHBIM

AaHaJIM30M: IIpOBOIAT
PAHHIOIO AJHUATrHOCTUKY n
IMPEACKA3bIBAOT PUCKH
BO3HHKHOBCHUS
3a001€BaHUM B CBI3H C
MOJICKYJISIPHBIMUA

HapyIICHUSIMU




OueHouHbIe CPpeACTBA IS TEKYIIEH aTTeCTAlNHU

KoHTpoabHbIe TecThbl MpeAHa3HAYEHBI ISl CTYJEHTOB, M3YyYarolIuX Kypc
«MounekymsipHas OMOJIOTHUS.

[Ipu pabote ¢ Tectamu mpeajaraeTcsi BHIOPATh OJIMH BapUAHT OTBETA U3 TPEX
— YeThIpeX MpeJIoKEeHHbIX. B TO ke BpeMs TeCcThl MO CBOEH CII0XKHOCTU
HEOAMHAKOBBL. Cpean MNpeIioKEHHBIX HMEIOTCS TECThl, KOTOPBIE COJEpXkKaT
HECKOJIbKO BapUaHTOB MPAaBWIbHBIX OTBETOB. OpAMHATOPY HEOOXOAMMO yKa3aTh
BCE€ MPABUJILHBIE OTBETHI.

TecTbl paccuuTaHbl KaKk Ha WHAWBUIyaJIbHOE, TaK U HA KOJUIGKTUBHOE HUX
perienue. OHU MOTYT OBITh UCIIOJIB30BAHBI B MPOIECCE U ayIUTOPHBIX 3aHATUH, U
caMocCTosITeIbHOM paboThl. OTOOP TECTOB, HEOOXOAUMBIX ISl KOHTPOJISL 3HAHUHN B
MPOIECCE MPOMEXKYTOUHOM aTTecTaluy MPOU3BOAUTCA KAXKIbIM IPENOJIaBaTeIeM
WHIUBUTYaJIBHO.

Pe3ynbTaTh BBITIOJTHEHUS TECTOBBIX 3aIaHuI OIICHUBAIOTCS
npernojiaBaresieM Mo MATHOAILHON MIKasie JUIsl BRICTABJICHUS aTTECTAlMA WU TI0
CUCTEME «3adyeT» — «He 3ader». OIlleHKa «OTJIMYHO» BBICTABIISIETCS TMpHU
paBUJILHOM OTBeTe Ha Oosiee yeM 90% mpenioKeHHBIX MPEenoiaBaTesieM TECTOB.
O1eHKa «XOpOIIo» — MPH MPaBUIBHOM OTBeTe Ha Ooiiee uem 70% TtectoB. OrieHka
«YJIOBJICTBOPUTEIIBHO» — TMPH MpaBUIbHOM OTBeTe Ha 50% mNpemstoxKEeHHBIX

OpJIMHATOPY TECTOB.

IIpumepHbIe TECTOBBIE 3aJAHUS

BAPHUAHT 1
1. IllenTuaHBIE CBA3H UMEKTCH B MOJIEKYJI€e
a. PHK
6. IHK
B. AT®

r. 0enka
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J. KHpa
2. IlenTuaHAA CBSA3b 3AaMBIKAETCS MEXKAY ATOMAMU:
a. yriepoja u yriepoja
0. yriepo/ia u Kuciopoja
B. yriaepoja u azoTa
I. a30Ta U a30Ta
3. lucyjipuaHble CBA3M Y4acTBYIOT B 00pa30BaHHUH
a. IEpPBUYHOMN CTPYKTYpHI OeJka
0. BTOpUYHOM CTPYKTYpHI O€Ka
B. TPDETUYHOM CTPYKTYpPBI O€iKa
4. I'1aBHOI CTPYKTYPOH, onpeaessilonieid Bce CBOMCTBA 0€JIKOB ABJISIETCS
a. epBUYHAL
0. BTOpu4Has
B. TPETUYHAs
T. YeTBEpTUYHAs
5. Kakoii meTo 00s1b1Ie BCEro MOAXOAUT JJIsI Pa3Je/ieHusi CMeCH OCHOBHBIX
U KHCJIBIX 0€JIKOB?
a. nuddepeHmanbHoe yIbTpaleHTpUupyrupoBaHue
0. xpomarorpadus
B. ajiekTpodopes
I. Telb-QPUIbTPALIUS
6. Ilenrua, cocTrosilMid TOJBKO M3 OCTATKOB [HAMHHOKAPOOHOBOM
KHCJIOTHI — JIU3MHA (MOJWJIU3MH) OyaeT
a. XOpOUIO pacTBOPMM B BOJAE€ M HpHU dJeKTpodope3e ABUTATbCA K
MOJIOKUTEIHHOMY TOJIFOCY
0. XOpOoIIO pacTBOPUM B BOJE W IMpH IJIEKTpoPope3e IBUTATHCS K
OTPULIATEIBHOMY IOJIOCY
B. HEPaCTBOPUM B BOJIE€ U IIPH IEKTPOPOpEe3e 0CTABATHCS HA CTapTe.
7. Baxkneiimue GyHKuuu 0€1KOB B KJIETKe

a. ”HpOPMALIMOHHAS U PETYISTOPHAs
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0. cTpouTenbHas U (epMEHTaTUBHAS
B. DHEpPreTUYecKasi U CTPOUTENIbHAs
8. Camoii mpocTOii 0 CTPOCHUIO AMUHOKHCJIOTOM SABJIACTCH
a. AJIaHUH
O.[JIMIIUH
B. JEULINH
r. TpunTodan
9. Kakoii MeTox 00JibllIe BCEro MOAXOMUT JJIS1 pa3ejieHusi CMeCH KPYIHBIX
U MEJIKUX MOJIEKYJI Oesika ?
a. nupepeHanbHoe yIbTPaueHTPUPYyTUpOBaHUE
0. xpomarorpadus

B. aekTpodopes

10. B ocHOBe 00pa3oBaHMsl NENTHIHBIX CBA3CH MeXKAY AMHHOKHUCIOTAMH B
MOJIEKYJIe 0eJIKa JIeHKHUT
a. HEpaCTBOPUMOCTb aMHUHOKHUCIIOT B BOJE
0. pacCTBOPUMOCTh aMUHOKHCJIOT B BOJIC
B. IIPUHLINI KOMILJIEMEHTaAPHOCTH

I. HATM4YMe B HUX KapOOKCUIIBHON M aMUHHOM TPYIII
BAPUAHT 2

1. Yro aBasiercs pynkuueit PHK
a. peryJisiiys MPOLECCOB B KIIETKE
0. yuacTue B cuHTe3€ Oelika

B. YCKOPEHHUE XUMUYECKUX PEAKIUN

2. Monomepom /IHK siBasiercst
a. Ie30Kcupurodo3a
0. a30TUCTOE OCHOBAHHE

B. HYKJICOTHA
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3. boabsme Becero IHK copepxurcs: B
a. KJIeTKax 3MujiepMuca cteos
0. MapeHXUMBI JIUCTA
B. (p;10AMBI
. KOPHEBOM MEPUCTEMBI
4. PHK otimuaercsi ot JIHK Tem, 4T0 B ee cocTaB BXOAUT Ypaluj BMeCTO:
a. aJicHUHA
0. ryaHuHa
B. TUMHUHA
I. IUTO3UHA
5. /Ise HuTH moJiekyJabl JHK coeauHsirloTest Apyr ¢ APyroM cJiexylomumM
THUIIOM CBSI3H:
a. KOBaJICHTHOMN
0. BOJIOpOAHOM
B. IIENTUTHOU
I. JUCYJIbQUAHON
6. IHK He BXOAUT B cOCTaB
a. MUTOXOHJIpUM
0. mIacTug
B. pubocom
I. )KTYTUKOB
7. IK30HAMH HA3BIBAIOTCSH
a) KOHLIEBbIE YYaCTKH T'eHa
0) (parMeHTHI reHa, Hecyllue TeHETHYECKYI0 HH(POPMALIHIO
B) (hparMeHTHI TeHa, HE HECYIITUE TEHETUUECKYI0 HH(POPMAIIHIO

I') OCJIEIOBATEIIbBHOCTH HYKJICOTHIOB MEXAY F'€HaMHU

8. Ilpu cuHTe3€ OeIKa KaKI0H AMHHOKHCJIOTE COOTBETCTBYET:

a. n1Ba Hykneoruaa JJHK
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0. Tpu Hykieoruaa JJHK
B. yeThbIpe Hykneoruaa JJHK
I. pa3HBIM aMUHOKHCIIOTaM COOTBETCTBYET PA3HOE YHCIIO HYKICOTHIO0B
9. BbIpOKICHHOCTH N'€HETHYECKOI'0 KOJa 03HAYAEeT:
a. KQXIbIH TPUILIET KOJUPYET OJTHY aMUHOKHUCIIOTY
0. HE BCE TPUILIETHI KOJUPYIOT aMUHOKHCIIOTHI
B. OJIUH TPUIUIET MOKET KOAUPOBATH HECKOJIBKO AMUHOKHUCIIOT
I'. KOJOBOE 3HaUEHHE TPUILIETA MOXKET OBITh Pa3HBIM Y Pa3HBIX OpPraHU3MOB
10. Tpumiiery IHIIIA uPHK coorBercTByeT TpHILIeT T-PHK
a. YYII
0.ITT
B.ITY
r.ITA

BAPHUAHT 3

1. Tpumiaerom, PHK, kotopblii Bk/J0O4Yaer B pudocoMe CHHTe3 Oesika ,
SIBJISIETCS
a. AAA
o0.ITT
B. LILILL
r.yvy
2. Penuinkauus [{HK npoucxoaur B
a. nmpodase
0. meTadaze
B. HHTep(dase
r. Tenodase
3. OJIUrOHYKJI€0TH/, KOTOPBIi CJOY:KUT «3aTPABKOI» IJIsl CHHTEe3a J0uepHeii
nenu JTHK Ha3biBaercst

a. THUIUATOP
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0. TepMUHATOP
B. JUHKEP
T. IIpanMep
4. Penynummkanus JHK ocymecTBiisiercst MeToaoM
a. KOHCEPBATUBHBIM
0. MOTYKOHCEPBATUBHBIM
B. HexoHcepBaTuBHBIM
5. IIpouecc nepenucoiBanus uHpopmannu ¢ JJHK na PHK na3biBaercst
a. TpaHCIALMEH
0. TpaHCKpUIIIUEN
B. TPAHCAYKIIUEH
T. peIUIMKalHEN
6. KaxoBa posb Tpancnoptabix PHK B cunTe3e Geska ?
a. mepeHocsT reaeruueckyro uHpopmanuio ot JJHK k u-PHK
0. MEPEHOCIT TeHEeTUYECKYI0 HH(OPMALIUIO K MECTY CUHTE3a Oelka
B. IEPEHOCST aMUHOKHUCIIOTHI K MECTY CUHTE3a OeJika
7. Kakue u3MeHeHMsi B TpHUILIeTe BbI30BYT HAMMEHblee BJIUsIHUE Ha
MOJIeKYJIy Oesika
a. 3aMEHa MEPBBIX HYKJICOTHIOB B TPUILIETAX
0. 3aMeHa BTOPBIX HYKJIEOTHIOB B TPUILJIETaX
B. 3aMEHA TPEThUX HYKJIEOTUAOB B TPUILJIETAX
8. Kakue usmenenuss mousiekyJanl JJHK BbI30BYT HaMMeHblIee BIUAHHE HA
MOJIEKYJIYy KOJAUPYeMOro ei 0esika
a. BBINAJICHUE OJHOTO HYKJIEOTHAA
0. BBINAJICHUE ABYX HYKJICOTHUIOB OAPST
B. BBINAJEHUE TPEX HYKJICOTUIOB MOIPSA
I. BBINAJIEHUE YETHIPEX HYKICOTUAOB MOAPSI
9. I'eHoMHKa ITO HAYKa, KOTOpas,
a. U3y4aeT Iociea0BaTeapHOCTH HyKi1eoTna10B B JIHK gyenoseka

0. u3yuaet nocienoBaTeabHOCTH HyKJIeoTHa0B B JIHK >xuBbIX opraHnzmMoB
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B. cpaBHHBAET nocueaosarenbHocTr [JHK pasnbix nromei

I. cpaBHUBaeT nocnenosatenbHOCTH JIHK pa3sHbIX )KUBBIX OpraHU3MOB

J. U3YYaeT CBS3b MEXKAY F'€HaMH U KOAUPYEMBIMH UMU ITPU3HAKAMH
€. BEpPHBI BCE OTBETHI

10. IIpubGop, ¢ MOMOMIbID KOTOPOr0 OCYIIECTBJIAIOT aHAJIU3 HYKJIE€OTHIHOM
nocjenoBareabHoctu JTHK, Ha3biBaeTcst

a. TEPMOLUKIIEP

0. CeKBEeHATOP

B. OMoaHanu3aTop

r. CnekrpodoTOoMeTp

BAPUAHT 4

1. IIpuGop, ¢ nNDOMOMIBID KOTOPOro ocymecTBasoT peakuuio IIHP,
Ha3bIBAeTCs
a. TEPMOIUKJIIED
0. CEKBEHATOp
B. OMoaHanu3aTop
I. CIEKTpodoTOMETP
2. lToiumepa3znas nenHas peaxkuus (IIL[P) ocHoBana Ha ncnoJib30BaHUU
a. IHK-nmonmumepassl
0. repmocrabunbHoi JIHK-mmonmmmepasbl
B. 00paTHOU TPaHCKPHUIITA3BI
T. TUTa3bl
3. IIpakruyecku mOJHAsA pacliM(PpoBKa TeHOMA 4YeJIOBeKa Oblia
OCYIIIECTBJIEHA B
a. 1972 rony
0. 1997 rony
B. 2001 rony
r. 2004 rony
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4. lons JHK, koropasi koaupyeT 0eJIKM B TeHOMe YeJI0BEeKa COCTABJIAAET
a) 100%
0) 90%
B) 50%
r) 10%
n) 5%
5. 'eHeTHYeckas KapTa OT/AEJbLHBIX JIIOJEil COBIAJAET HA
a. 5%
0. 50%
B. 90%
r. 99%
1. 99,9%
6. IlepBy1o pexkomOunanThyio JHK nmosxyuni
a Kopana B 1974 rony
0. bepr B 1972 rony
B. ['puddut B 1968 rony
r. Mromuc B 1997 rony.
7. Kakue pepMeHTHI Han00JI€e YACTO NPUMEHAIOTCH B T€HHOI WHKEeHEePUuH
a. IHK-a3a u mporeasa
0. Mrasa u perepTasa
B. [IpOTEa3a M peBeprasa
r. JIHK-a3a u nuraza
1. IpOTeasa U Jurasa.
8. ®epmeHT, ocymecTBiaAIMIE pa3pbiB moJekyJabl JIHK B crporo
onpeaeJieHHbIX MeCTaX Ha3bIBaeTCs
a. JInrasa
0. peBepTasa
B. PECTpUKTa3a
r. JIHK-a3a

9. IlepeHocyukamu ""qyxux'" reHoB B reHHON MHKEHEPUH SBJISIOTCH:
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a. BUPYCHI
0. mIa3MuabI
B. OakTepuodaru
T. BEpHBI BCE OTBETHI
10. Ha ckoJbko npumepHo kyckoB moJjiekyja JITHK, cocrosmas u3 40000
HYKJIEOTHJA0B Oyaer paspe3ana pecrpukraszoii  Ecorl, y3nawmeii
nocjenoBareabHocTh TAATTIL?
a.2
0. 10
B. 100
r. 1000
10 BepHBIX OTBETOB — 5 OAILJIOB.
8 BepHBIX OTBETOB — 4 Oaia.

6 BepHBIX OTBeTa — 3 OaJa.

IIpuMepbI KOHTPOJIBHBIX PaldOT:

KourpouabHast padbora Nel.

(1-3) BepHbl J1u ciienyoimme yTBep:KIeHus ?

1 Tlpu »snextpodopese B arapo3HoMm Trene oTaenbHble (parmentsl JHK
MUTPHUPYIOT CO CKOPOCTBIO, OOpAaTHO NPOMOPLHOHATIBHON HMX MOJEKYJISIPHON
Macce: 4eM KpYIIHEE MOJIEKYJIbl, TE€M CWIbHEE OHHU TOPMO3ATCS CIIOKHOU
IIPOCTPAHCTBEHHOW CETKOM TeJIsl U TEM MEIJIEHHEE ITPOJABUTAIOTCS OT CTAPTA.

2 ®epMeHTHI, Ha3bIBa€MbIE PECTPUKTA3aMH, pa3pe3aloT ABYIEMOUYCHHYIO
cnupans JIHK mo cnenmududeckum mocieaoBaTeIbHOCTSAM, COCTOSIINM, Kak
IIPABUJIO, U3 YETHIPEX-BOCHBMHU HYKJICOTUIOB, SIBIIAFOLIIUXCS MAIMHIPOMAMHU.

3 Ilma3MugHBIMH BEKTOPAaMH, HWCIOJIb3yeMBIMH TPH KIOHUPOBAHUH, MOTYT
ObITh HeOosbmue Mosiekynbl JIHK, koTopbie conmepkaT YHUKaJIbHBIC CaWThI
pecTpuKurU, 4yToObl BKIHOUUTH uyxkepoanyto JIHK, mMers cBoro TOuky Hayania
perunkanuu JIHK, a Tak ke reH, cooOmaronfil KJIeTke yCTOHYUBOCTh K KaKOMY-

MO0 aHTUOMOTHUKY.
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4 PacrosiouTe OJUTOHYKJIEOTHIBI MO HOPSAKY BO3pPACTaHUS TEMIEPATYpPbI

IUIaBJICHMS:
AAATTGC GGG GCGCGCG AAAAAAAAAAAAAAA
TTTAACG CCC CGCGCGC TTTTTTTTTTTTTTT

S5  Yto momyuutcs mpu sMekrpodopese cmecu pparmentoB JJHK:

(T 150, (G=C)150 11 (T=A)150?

6 byner mu stor ¢parment JHK paspesarbca pectpukrazamu EcoRI (5°-
GAATCC), Alul (5’-AGCT), Pstl (5-CTGCAG)? Ecau pna, TO CKOJBKO
(bparMeHTOB MOTYIUTCS?

5'-AAGAATTGCGGAATTCGAGCTTAAGGGCCGCGCCGAAGCTTTAAA -3’
3’-TTCTTAACGCCTTAAGCTCGAATTCCCGGCGCGGCTTCGAAATTT -5

Figure 8-15 MBoC5:The Problems Book (© Garland Science 2008)

7 Jluneiinbiii pparment JIHK o6pabotanu pectpukrazoit Taql u nHanecnu Ha
anexkTpodopes, Ipu 3TOM MOAydnsid aBa 0sH1a. Ogun aBuraics B paiione 7 kb, a
BTOpOoii B paiioHe 6 kb u mpu sTom ObUT B /1Ba pa3a sipue NEPBOro. DTOT XKe
dparment [IHK o6pabGotaiim pectpukrazoit Pstl u Tak >xe pasorHamu Ha
anexktpodopese. Ilpu 3TOM moNydMmiaM JBa OJUHAKOBBIX MO SIPKOCTU OdHIA
pasmepom 9kb u 10 kb. Ilpu oOpabotke sToro @parmenta Taql u Pstl
OJIHOBpEMEHHO mToJry4daror Habop ¢parmentoB 3kb, 6kb u 7 kb, mpu sTom Ha
anekTpodopese caMmblii KOPOTKUM O3HJ CBETUTCS sipue ocTaibHBIX. Heobxoaumo
MOCTPOUTH PECTPUKIIMOHHYIO KapTy dparmenTa JJHK.

8 Pacckaxute 0 KJIOHUPOBaHWU (PParMEHTOB TE€HOMa, HCIOJB3YS
MePEYUCIICHHBIE TEPMUHBI U TT0-BO3MOKHOCTH TOSICHSISI X 3HAYCHUE

e Brigenenue JJHK

e Oparmenranus JJHK

e Pecrpukrasza

e Bekrop

o [Ilmazmmna

e JIumkue KOHIEBI

e ['OMOJIOrMYHOE CITAPUBAHUE

e Jluraza
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e PenoprepHbie reHbl

e VYCTOWYMBOCTH K aHTUOMOTHKAM

e Penoprepnsiii ren LacZ, B-ranakrosunasza, X-Gal
e (CeJIEKTUBHBIE CPEJIbI

e KileTouHbIE KIIOHBI

e bubnuoreka KJIOHOB

e Omnpenenenne nepBuyHO nociuenosarenbHoctu JJHK

9 JIHK HexoTOphIX BUPYCOB MOMKET BCTpamBaThbCid B T€HOM XO3siMHA. Bbl
uccienyere cTpykrypy BcrpoeHHou JIHK ompenenennoro Bupyca. [ns 3TOro Bbl
nonyyaere ooOpasusl JJHK cBobomnoro Bupyca m JIHK u3 kimerok XxossimHa-
Hocutens Bupyca. Oty JIHK BbI rugponusyere pecTpukTazamu, s KOTOPBIX BaM
U3BECTHBI cailTel pecTpukiuuu (Puc. A). Jlanee Bbl pazuensieTe MNOJIyYEHHBIE
dbparMeHTbl IpU MOMOINU AJIEKTpodopes3a U BU3YyaATU3UPYETE MOIOCH (O3H/BI),
cootBeTcTBYytomue BupycHoit JIHK, npu nmomomu CaysepH-0510T ruOpuau3aium,
UCIIONB3Ysd B KaueCTBE 30HAA pPaJUOAKTHUBHO-MEYEHHYIO0 BupycHyto JIHK.
PesynpTaT n306paxkeH Ha puc. B.

[TormpoOyiiTe onpeneanuTb, B KAKOM U3 OTMEYEHHBIX YYaCTKOB (a-€) MPOUCXOIUT

pa3phIB KOJIbLA ITPYU UHTErPALMA BUPYCa B TEHOM XO35MHA.

(A) MAP OF VIRAL DNA (B) RESTRICTION DIGESTS
viral DNA EcoRl Hpall Bgll
virus  cell virus  cell virus  cell

X cell DNA -

integrated viral DNA

il

KounrpoabHasi padora Ne2.

1. Mecto oOpa3zoBaHusi CyObenIuHHI] puOOCOM, HaOIOAaEMOE B CBETOBOM

MHUKPOCKOII, HA3bIBACTCs
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(y »Dykapuor) u (y mpokapuot) -

rnociie1oBaTenbHOCTh HyKIIeotTnaoB JJHK, konupyromas oaquH noJIUnenTua.

(DepMeHTI)I, Ha3bIBACMBIC ,  HPUCOCIHUHAIOT KaXKIAYIO

aMUHOKHUCJIOTY K cooTBercTBytomeid Mmonekyine TPHK, oOpaszys Monekyny

['eneTnyeckuit KO Ha3bIBAIOT , IIOTOMY 4YTO OOIBIIMHCTBO

AMHWHOKHUCJIOT IPCACTABJICHO Oosee uem OJHHUM KOJOHOM.

katanuzupyet cuare3 PHK-konuu Ha nenu JJHK B xome

mponecca, Ha3bIBACMOI'0O

CyOcTpaTom st hepMeHTa SIBJISTFOTCSI

J€30KCUPUOOHYKIe03uATpUdOChaThI.

[Iponiecc TpaHCKPUMIIIMK COCTOUT U3 CTAIUN: Y3HABAHUE ITPOMOTOPA,

OCYILIECTBIISIEMOE , 00pa3oBaHue NepBoOi TUIUPHON CBA3H

NN ) U TCPMHUHAIIHA.

JI1s y3HaBaHUs IPOMOTOPA HEOOXOAUM G-(PaKTOpP, KOTOPBINA JUCCOLIMUPYET

IIOCJIC

cyoreaununa PHK-nonumepasbl obecrieunBaet npoyHoe

cesizpiBanue ¢ JIHK.

B MMEIOTCS J1BA y4acTKa CBA3bIBaHMs MoseKynsl TPHK:

, nn P-yuacTok, ynepxusarommii mosiekyiry TPHK,

IIPUCOEIMHEHHYIO K PACTYIIEMY KOHILY MOJIMIENTUIHON LENH, U

501041 A-y‘laCTOK, HpGI[HaBHa‘ICHHBIf/'I I YACPKUBAHUA

Monekyasl TPHK, HarpykeHHOM aMHUHOKUCIIOTOM.

OOpa3zoBaHue NENTUAHON CBSI3U KaTalM3UPYyeTCsl PEPMEHTOM ,
KaTaJIMTHYECKAsI aKTUBHOCTh KOTOPOU YIIPABJISAETCS KPYITHOU MOJIEKYJION

pPHK, Bxoasuiei B cocTas CyOBbeIMHUITBI pUOOCOMBI.
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12.  benku, Ha3piBaemble aKTOpaMu , CBSI3BIBAIOTCSI CO -
KOZIOHOM B A-ydacTke puOOCOMBI, B pe3yJbTaTe 4ero nenTuaAnITpanchepasa
THIIPOJIU3YET CBA3b, KOTOPAsi COCAUHSET PACTYIIMHA NENTH]] C MOJIEKYJIOH

TPHK.

13.  Bo Bcex MpoKapHOTHYECKUX KIETKAX IMEPBYI0 AMHHOKHCIIOTY, C KOTOPOM
HaYMHAETCS JIF00ast 6eTKOBas MeTb, TOCTaBIISAET MOJIEKYJIa 0CO00M

, y3Harouien kogoH AUG u Hecyllleil aMUHOKHUCIIOTY

(14-19) BepHbI 11 YTBEPKACHUS

14. MoauduimpoBaHHble HYKJICOTHU]IbI, OCOOEHHO YacTO BCTpPEYAIONIMECS B
monekyinax TPHK, oOpa3yiorcss B pe3yiabTare KOBaJEHTHOM MoauduKauu
CTaHAAPTHBIX HYKJICOTUIOB Iiepea ux BkirodeHruem B PHK-Tpanckpuntsl.

15. Kaxnapiit komiuiekc amuHokucioTsl ¢ TPHK aktuBupoBan He mist ero
NPUCOEIUHEHNS, a JJI1 MPUCOECINHEHUS OYEPETHON aMUHOKHUCIOTHI K pacTyIIeH
HOJIMIICTITUIHOM LIETIH.

16. I'maBHast pyHKIHS OOJBIION CyOBEIMHHUIIBI pUOOCOMBI - CBsizbiBaHue MPHK
u paznuunbix TPHK; Manas cyObwenuuauiia puO0coMbl KaTanu3upyeT oOpa3oBaHUe
MENTUIHON CBS3H.

17. TlockoabpKy CTapTOBBIM KOJOHOM JiJIsl Hauajia cuHTe3a Oenka sBisiercs AUG,
TO METHOHMH OOHAapy>XHUBAeTCsi TOJbKO Ha N-KOHIAX MNOJUNEHTHIHBIX Ilernen
OEJIKOB.

18. B mro6om mecte apoitHOM crmpanu JIHK o6sraHO TONbKO oxHa 1ens JJHK
UCITOJIB3YETCS KaK MaTpHULa.

19. B knerkax Oakrtepmii TpaHckpumuuio PHK Bcex kiaccoB ocyiecTBisieT
PHK-nonnmepasa ogHOTO THma, TOrAa Kak B KJIETKaX 3YKapUOT HCIOJIb3YIOTCS
Tpu pasHbix tuna PHK- monumepas.

20. CxemaTuyecku n300pa3uTe Ba MPOTHUBOIIOJIOKHO HAMPABJICHHBIX ONEPOHA
E. coli u Tpanckpuntsl ¢ 3TUX omnepoHoB. O003HAYBTE KOAMPYIOIIUE IIEIH,
MaTpUYHBIE LENU, X 5’ U 3' KOHILIBL.

21. Pacckaxure o perymsauun Lac onepona E. Coli
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22. llepeuncnuTe OCHOBHBIE JTambl 3KCOPECCUU MPO- U IYKAPUOTUYECKUX

T'CHOB.

KpnTeplm BBICTABJICHHUSA OLHCHKH CTYJACHTY Ha 3a49€TE

no gucumiuiuHe «MoJiekyasipHasi OM0JI0TrusI»

Onenka 3xk3amMeHa TpeGoBanus Kk cpOpMHUPOBAHHBIM KOMIIETEHMAM

«OTJINYHO» OrneHKa «OTIIMYHOY» BBICTABISIETCS CTYJCHTY, €CIIM OH IIyOOKO U
IIPOYHO YCBOWJI HPOrPaMMHBIA MaTepUall, HCUYEPIbIBAOLIE,
MIOCJIEIOBATEIbHO, YETKO M JIOTUYECKH CTPOMHO €ro H3Jaraer,
YMEET TECHO YBA3bIBaTH TEOPUID C IPAKTUKOH, CBOOOIHO
CIOpaBIIIETCS C 3ajJjayaMy, BOINPOCAaMU M JPYTUMHU BUAAMHU
MIPUMEHEHHUs 3HAHUW, IPUYEM HE 3aTPYIHSAETCA C OTBETOM IPHU
BUJIOU3MEHEHUHU 3aJlaHUl, HWCIOJIb3YET B OTBETE Marepuail
MOHOTpaUUECKOW JIUTepaTyphl, MPaBUIHLHO OOOCHOBBHIBAET
IPUHITOE DPELIEHUE, BIIAJEET Pa3HOCTOPOHHUMM HAaBBIKAMHU U

MMpUEMaMU BBIIIOJIHCHUS IIPAKTHYCCKHX 3a1a4,

«XOopouro» OHGHKa «XO0pOo1oO» BBICTABIACTCA CTYACHTY, €CJIM OH TBCPAO
3HACT Marcpuajl, IrpaMOTHO W IO CyHIECTBY H3JIara€t €ro, HE
J0IMyCKasl CYICCTBCHHBIX HETOYHOCTECH B OTBETE Ha BOIIpOC,
MNpaBUJIIBHO  IIPUMCHSACT TCOPCTUUCCKHUE  IIOJIOKCHUA  IIPpU
pemicHnuN MPAKTUYCCKUX BOIIPOCOB u 3aaay, BJIagcCT

H€06XOI[I/IMBIMI/I HaBbIKaMU U ITPUCMAaMH UX BBITIOJIHCHUS

«YIOBJIETBOPUTEIILHO» OneHka «yAOBIETBOPUTENBHO» BBICTABISIETCA CTYAEHTY, €CIH
OH MMEET 3HaHMs TOJIBKO OCHOBHOI'O Marepuasna, HO HE YCBOWI
€ro  JeTajel, JONYCKaeT  HETOYHOCTH,  HEJOCTAaTOYHO
npaBWibHbIE  (OPMYJIHUPOBKM,  HApyIIEHUS  JIOTUYECKOM
[IOCJIEIOBATEILHOCTH B M3JI0’)KEHUU IIPOrPaMMHOI0 MaTepuaia,
UCIBITBIBACT 3aTPYAHEHUS IIPU BBINOJIHEHUU IIPAKTUYECKHUX

pabor;

«CHEYAOBJICTBOPUTECIIEHO» OHGHKa CHCYOOBJICTBOPUTECIIBHO»  BBICTABIACTCA CTYACHTY,
KOTOpLIﬁ HE 3HaeT 3HAYMTEIIPHOM YacTH OporpaMMHOIO
MaTtcpHalia, JOIMYCKAaCT CYHICCTBCHHLIC OI_HI/I6KI/I, HCYBCPCHHO, C

OONBIINMHU 3aTPYAHCHUSAMU BBITTOJIHACT IPAKTUYCCKUC pa6OTI)I.
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