MUHHCTEPCTBO OBPA30OBAHMST 1 HAYKY POCCUMCKON ®EJIEPALIMN
deepaibHOE rocyIapCTBEHHOE aBTOHOMHOEC 00pa3zoBaTe/IbHOE YIPEKACHHE
BBICILIEr0 0Opa30BaHMsI
«/1aabHeBOCTOUHbIH (eepaibHbIi yHHBEPCHTET

(ABDY)
LIKOJIA ECTECTBEHHBIX HAYK
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PABOYASI IPOT'PAMMA YUEBHOWM | ii'ﬁnﬂunm

«MOJIEKYJISIPHASI TEHETUKA»

HanpasJienne noaroroskn — 06.04.01 «Bunosorusp»
OI1 «BHOJIOrHYECKHE CHETEMBI: CTPYKTYPa, GyHKIHH, TEXHOJIOTHI
Kpasndukauus (crenens) «Maruerp»
Mopma NOJArOTOBKH 04HAas

Kype 1, cemectp |

nexuyu — 18 vac.

MPaKTHYECKHE (cemunapekue) 3ansTs — 18 vac.
naboparopHbie paboTbl - HET

B TOM umcie ¢ ucrionbzosanneM MAO np. 10 wac.
B TOM YMCJIE B 2JIEKTPOHHON opme - HET.

BCErO YACOB ay/IMTOPHOI Harpy3ku — 36 vac.

B TOM umcie ¢ ucrnonbzosanneM MAO — 10 vac.

B TOM YMCJI€ KOHTPOJIMpYyeMas CaMoCToATe/IbHAs paGora - Her.
B TOM YHCJIe B 2IEKTPOHHOM opme - HeT.
camocTosTebHas pabora — 72 4ac.

B TOM YMCJIE Ha MOArOTOBKY K 2k3ameHy — 45 vac.
KypcoBas paboTa / KypcOBOH MPOEKT - HET
sk3aMeH — | cemecTp

3a4eT — HeT

PaGouas nporpavMma cocTap/ieHa B COOTBETCTBHM C TpeGoBaHmsIMH 00PA3oBATE/ILHOTO CTAHAAPTA BLICLLICTO obpazoBaHusi
JIBDY, yrBeprkIeHHOIO MPHKA30M PeKTopa JIBOY or04.04.2016 Ne 12-13-592.

PaGouas nporpamma o0cysK/ieHa Ha 3ace/iatnu Kadezipb! k1eTOUHOH GHOJIOrH M FEHETHKH LLIEH

npotokosn Ne 1 ot 19 centsbps 2018 r.

Bpwo 3ase/yioliero Kageapoi — 10UeHT H.E. 3itoMueHKO.
Cocrasurenb: nipod. B.A. bpbikos.



OO0opoTHas cTopoHa TUTYJILHOTO Jucta PITY /|

I. PaGouasi mporpaMMa nmepecMOTpeHAa Ha 3acelaHHN Kadeaphl:
[IpoTokoi oT « » 20 r. Ne

3aBenyrouuii kadenpoi

(moamwcp) (N.0. ®ammms)

I1. PaGouasi nporpaMma nepecMOTpeHA Ha 3aceaHHHN Kadeaphl:
IIpoTokomn oT « » 20 r. Ne

3aBeayrouuii kadenpoi

(moamuce) (M.0. ®amumnms)



AHHOTaNMs K padoyeii mporpaMMe JUCUMILIMHBI

((MOJIeKy.]IﬂpHaﬂ IreHETUKaA»

PaGouas mporpamma y4eOHONW aHCHMIUIMHBI «MOJIEKyJIsipHAsS TEHETHUKA
COCTaBJICHa B COOTBETCTBUU C TPeOOBAaHUSMHU 00OPA30BATEILHOIO CTAHIAPTa BBICILIETO
obpazoBanus JIBOY mo HamnparneHuto «buosjorus». JucHuruimHa npeaHa3HadYeHa
cTyaeHTaM 1-ro Kypca wMarucTtparypbl mnpoduis «buonorudeckue CHCTEMBI:
CTPYKTYypa, (PYHKIMH, TEXHOJOTHW» W pEaIM3yeTcss B paMKax y4eOHOro IHKIIa

b1.B.JIB — nuciuniinHbl, BapuaTHBHAS 4acTh, JUCIUTLIMHBI 110 BEIOODY.

OO0mast TPyI0EMKOCTh OCBOCHHUS JUCITUTUTMHBI COCTABISIET 3 3a4ETHBIC €AMHUITBI
(108 yacoB). Y4yeOHBIM IUIAHOM TpeAyCMOTpeHbI Jekiuu (18 vacoB), mpakTuueckue
3aHsatus (18 gaco), camocTosTeabHas padoTa (72 Jyaca, B TOM YHCIIC HA MOATOTOBKY

K 9K3aMeHy 45 4yacoB).

«MonekynsipHasi TeHETHKa» SBJsIeTCsS (yHIAMEHTAIbHOW  OMOJIOTMYECKON
IucuUMIuiMHOM  mpoduist  «buosornueckue  CUCTEMBI:  CTPYKTypa, (YHKIIUH,
TEeXHOJIOTUM». B Hell packpbiBatoTcsi Hanbosiee riyOuHHBIE, MOJIEKYJISIPHBIE OCHOBBI
HACJIEICTBEHHOCTH M W3MEHUYMBOCTA OPraHU3MOB HAa OCHOBE CTPOCHHS, CBOMCTB U

(GyHKUMIA HYKJIEMHOBBIX KUCIIOT.

N3yuenne «MoOJIEKyIsIpHOW T€HETUKW» CBS3aHO C APYTUMHU JUCLUIUIMHAMHA
OC. IlpeamecTByromue AUCHUILIMHBI O0akajgaBpuarta: oOiiasi OMOJIOTHs, [IUTOJIOTHS,
OWonorus pa3sMHOKEHUS ¢ Pa3BUTHS, TEHETMKA M CENICKIUsS, OWOXUMHUSA U
MOJIeKyJisipHass Ouonorust u aAp. [lapamiensHble W TMOCIEAYIOMNUE JUCIUILIAHEI,
YCBOECHHE KOTOpBIX oOmnupaercs Ha «MOJIEKYJIApHYIO TE€HETHKY»: MOJIEKYJISpHas
OWoNOTHSA KJIETKH, MOJEKYJIsIpHAas TEHETWKA pa3BUTHUS W JAPYTHE TUCIUILIAHBI,

H3y4yaeMbl€ 10 BHIOODY.

He.]'lb OCBOCHMA JUCHMIIVIMHBbI ((MOJIGKYJIHpHa}I ICHCTHUKA» COCTOUT B

OpHUCHTAIMU CTYACHTOB B Hp06HeMaX MOJICKYJIPHBIX ITPOICCCOB HACJICIOBAHUS,



DKCIIPECCUM, WU3MEHEHUA WM NEpeladyd B ITOKOJICHUSX TIE€HETUYECKOTO MaTepuala.
PaccmaTtpuBaroTcsi CTPYKTYpbl MAakpOMOJEKYJ, YYaCTBYIOIIMX B 3TUX Ipoleccax
(JIHK, xpomocombl, PHK), a Takyke mnporecchl TpaHCKPHIIMH, IMPOIECCUHra U
Tpancisiun. KoHeuHas 1enb Kypca — 1aTh COBPEMEHHOE NOHMMAHUE U HALCJIUTh HA

IICPCIICKTHUBY B 00J1aCTH TCHETUYECKUX IMpOoHCcCCOB U BOSMOXHOCTHU UX PCTYJIALINN.

3agaum:

1. JlaTb CTyJneHTaM MpeACTaBICHUSI O CTPYKTYpaX MaKpOMOJEKYJ, MPUHIIMIAX

X QYHKIMOHUPOBAHUS B )KMBBIX CUCTEMAX.

2. JlaTh MpeacTaBICHUS O METOJIaX MCCIICIOBAaHUS MaKpOMOJICKYN (OCIKOB M
HYKJIEMHOBBIX KHUCJIOT), HEOOXOJMMBIX B T€HETHUKE, OMOXUMHH, OMOTEXHOJIOTHH,

MG,Z[PIHHHCKOﬁ TFEHETUKN U OMOXVUMUH.

3. CpopMupoBaTh y CTyI€HTOB UJI€M YHHUBEPCAIBHOCTU U €IMHCTBA CTPYKTYpHI,

IIPUHOUIIOB CaMOC60pKI/I, (bYHKIII/IOHI/IpOBaHI/IH H 3BOJIIOIIMHU KUBBIX CHCTCM.

B pe3ynbrare OCBOEHHS Kypca Yy CTyIdeHTa (OPMHUPYIOTCS —CIEAYyIOIIUe

obmenpodeccuoHaIbHBIE U MPO(PecCHOHATBHBIC KOMIIETEH UM

Kon u popmysmposka JTansl (OPMHUPOBAHMA KOMIIECTCHIIUH
KOMIIeTeHIMH

- CTPYKTYPY M  MEXaHuU3Mbl (DYHKIHOHHPOBAHMS
MAakpoOMOJIEKYJl B KJIETKE, OCHOBHBIE  METOJbI
UCCIIeI0BaHUs OMOTIOTUMEPOB,

- OpUHOMIBI  CTPYKTYPHOH ©  (hyHKIHMOHAIBHOU
OpraHu3alvy  MaKpPOMOJEKYJSIPHBIX  KOMILIEKCOB B
OIK-3 3HaeT KJIIETKAX M XPOMOCOMAax, KOMIUIEKCOB pEIlIUKalUHY,

TFOTOBHOCTH HCIIOIb30BaTh TPAaHCKPHUITIMH ¥ TPAHCIIALMH,

(i)YH}IaMeHTaHBHBIe - BO3MOXHOCTH U 3aJa4YH TeHETUYCCKOU HWHIKCHCPUHU ITIPpU

GHONOTHYECKHE TIPECTABICHHS B CO3[JaHUM LITAMMOB MUKPOOPIaHU3MOB, COPTOB U IOPOJ

C(bepe HpO(I)eCCHOHaHBHOfI C HeO6XOZII/IMI)IMI/I n IIOJIC3HBIMHA CBONCTBaMH,

NeSITeIbHOCTH JUISI TIOCTAHOBKU JAUArHOoCTUKHU U JICUCHUA HACJICACTBCHHBIX 3a00JeBaHui y

pCeUICHUA HOBBIX 3aaa4 ‘ICJIOBCKA.

- IPUMEHATh [OJYYEHHbIE 3HAHMUS [P PEUICHUH

METOIO0JIOTHICCKUX, Hay9IHO-TIPAKTHICCKUX u
VMeer MEJAaroruueckux 3agad COBPEMEHHOW MOJEKYJSIPHOM
TeHETUKH;

- OPUCHTUPOBATLCH B cneunaanoﬁ Hay‘lHOfI JIUTCpaType
o BOHIpocam MOJ'IGKyanHOfI TCHCTUKU, KOPPCKTHUPOBATH




CBOM TO3HAHHS B COOTBETCTBUU C Pa3BUTHEM HAYKU H
OHMOTEXHOJIOTHH;

- NPUMEHSITHh COBPEMEHHBIC METO/IbI aHAJIM3a U TPAMOTHO
UHTEPIPETUPOBATH NOJIYUYCHHBIC TAHHBIE.

MOJICKYJIAPHO-TCHETUYCCKUM  MBIIIJICHUEM B C(bepe

Bnaneer Mpo(heCCUOHANBHON JIEATENLHOCTA NIl TOCTAHOBKU H
peIeHus HOBBIX 3a7a4
TIK-5 3naer Hay4dHBIE TPYMIBI, MPOBOMIINE WCCIEAOBAaHUS Ha
CIIOCOOHOCTE MPOBOJUTL HAYyYHBIE pOCCHﬁCKOM I[aJ'IBHCM Bocroke 1o MOJ'IGKy.]'IHpHOﬁ
uccieoBaHus (B COOTBETCTBUH C ['CHETHKE
HAIIPaBJIEHHOCTHIO (HpO(bI/IﬂeM) MMPOBOJAUTHL HAYYHBIC HMCCIICAOBAHHA I10 MOHCKyﬂﬂpHOﬁ
pPOrpaMMbl  MarucTpaTypbl) B Ymeer TEHETMKE B LEIX pPasBUTHA HAaydHOIo MOTEHIMaNa
poccuiickoro [lansHero BocToka M OCBOEHHUSI pecypcoB
obmacth OWOJNIOTHMM B IEJAX
MupoBoro oxeaHa
Pa3BUTHS HAYyYHOTO TOTEHIIHMAa —
poccmicxoro Jamsaero Bocroka n HaBBIKAMH TIPOBEICHHUS HAYYHBIX HCCIIEJJOBaHUN B
M 00JacTH MOJICKYJISIPHOM T'CHETUKH B IICJAX Pa3BUTHS
OCBOCHIA  pecypcoB HpOBOTO Hay4YHOTO MOTeHlHaia poccuiickoro ansHero BocToka u
okeaHa (B COOTBCTCTBHHM  C Bnaneer OCBOCHHS peCypcoB MHUPOBOIO OKeaHa
[Iporpammamu pa3BUTHSL u
MOBBIIIICHUS
KOHKypeHTocImocooHocTH [IBDY)
y49eOHBIA MaTepual MO0 MOIEKYIAPHOW TEHETHKE,
HEOOXOIUMBIN IS YTEHHs JICKIMH W TNperojaBaHus B
[K-12 3HaeT 00111e00pa30BaTENIbHBIX OpraHu3alusaX, a TaK Xe B
00pa3oBaTenbHBIX OPTaHHM3AIMIX BBICIIETO OOpa30BaHMUS
BJIQJICHUE HaBbIKaMH U JUIS PYKOBOJICTBA HAyYHO-MCCIIEI0BATENLCKOM paboTon
(dhopMupoBaHUs yueOHOTO 00yJaronmxcs
Matcpuaia, — 9TCHWS - JICKIMH, - ¢opMupoBaTh YUEOHBIH MaTepuai IJIs YTSHUsS JICKIIHA
FOTOBHOCTh K IIPCIIOJIaBAHUIO B npu MPENo/IaBaHuH B 00111e00pa30BaTENbHBIX
0011e00pa3oBaTENbHBIX opraHm3almsx, a TaKke B  00pa3oBaTeIbHBIX
OpraHM3aUMsX, a TaK Ke B |y OpraHM3aIHgX BBICIIET0 00pa30BaHHUS;
06pa3oBaTeIbHBIX  OpraHU3aLHiX -  PYKOBOIUTH HAy4YHO-UCCIIEIOBATEIBCKON paboToif
00yJaroImxcs;
BBICITIETO o0Opa3oBaHUs u . .
- TPEACTAaBIATH Y4YeOHBI Marepual B  yCTHOM,
KOBOJICTB Hay4HO- o N
py ACTBY . Y 3 MUCbMEHHON ® Tpadudeckod Qopmax Uisi pa3IudHBIX
HCCIIEI0BATEIBCKOM pabotoit KOHTHHT€HTOB CITyIIaTe el
oOyJaronmxcs MEHHUEM
yHarom ’ . y - HaBblkaMu (OopMHpOBaHHS yYEeOHOrO Marepuana,
TMPE/ICTABIIATE y4eOHBIi MaTepHas YTeHHs JEKIHH, HEeOOXOMMMBIX IS IMPENOJABAHUS B
B YCTHOH, MHCBMCHHOH | o0mieo0pa3oBaTebHbIX OpraHM3alusiX, a TakkKe B
rpadpuIecKoit (dhopmax M| g eer 00pa3oBaTenbHBIX OpraHU3AIHIX BBICIIETO 0Opa30BaHHUS;
paBJ‘II/I‘lHHX KOHTHUHI'CHTOB a - HaBbIKaMHU pyKOBO]];CTBa HayLIHO‘HCCHe)IOBaTeH])CKOﬁ
cymarteeii paboToi 00yJAIOIIHUXCST;

- HaBbIKAMM TIPEJICTAaBIICHUS Y4eOHOro Marepuayia B
YCTHOW, MNUCbMEHHOHW H rpaduueckoil ¢opmax amis
Pa3IMYHBIX KOHTUHT€HTOB CIIyIIaTeneit

I[J'ISI q)OpMI/IpOBaHI/ISI BBIIICYKAa3aHHBIX KOMHGTGHHI/Iﬁ B paMKax IUCHUILIWHBI

((MOJIGKYJIHPH&H I'CHCTHUKaA»

NPUMCHAIOTCA CICAYIOIMUE METOAbI

HHTEPAKTUBHOIO 00y4YeHMS:

AKTHUBHOIO0/




JIeK1IMOHHBIE 3aHATHS:
1. JIekuusi-BU3yasin3anus,
2. Jlexuusg-0ecea.
[IpakTrueckue 3aHATHS:

1. KotoKBUYM-UCKYCCHS 10 TEOPETUUECKOMY MaTepuay.

|. CTPYKTYPA U COJAEP)KAHUE TEOPETUUYECKOHN YACTHU KYPCA

Jlexknuu (18 4)
BBEJEHME (0,5 gac)

Hcropust m mpoOiieMbl MOJEKYJISIPHOM TE€HETUKH, €€ MECTO B OHOJIOTHH.
3HayeHUe MOJICKYJISIPHOM TeHEeTMKU B 00miedl Ouojmoruv, MEAUIMHE U
OMOTEXHOJIOTUU. 3aJauyd MOJIEKYJISIPHOW TE€HETUKM B TO3HAHUM OCHOBHBIX

3aKOHOMEPHOCTEU JKU3HEAECATECIIbHOCTH.

PA3JEJI 1. CTpykTypa u ¢cBOMCTBA HYKJENHOBBIX KUCJIOT (1,5 )

Tema 1. [lepBuuHasi CTPYKTypa KOMIIOHEHTOB HYKJIEMHOBBIX KHCJIOT (0,5
qyac)

Hykneotunbsl - MOHOMEPBI HYKIEHHOBBIX  KHCHOT. IlypuHOBBIE M
NUPUMUANHOBBIE OCHOBAHMS; CaxapHbIi KOMIIOHEHT HyKJeoTuabl. Hykieo3un;
IJIMKO3UJHAs CBA3b; (ochaTHbI OCTAaTOK, €ro moJjoKeHue. PaznuuHble THUIIBI
nykineorunoB. JIHK m PHK. Mexnykineornanbsie cBasu. llossipHOCTH JIMHEWHOU
nenu. Cxema NOJMHYKJICOTHIHOM LIEMU: MEHTO30(oc(aTHbIi Kapkac U OOKOBBIE

IPYIIIBIL.

Tema 2. XumuYeckas M JIH3UMMATHYECKAsl JAerpajanusi HYKJIEHHOBBIX

kucJor (0,5 vac)



DK30HYyKJ€a3bl U 3HJIOHYKJIEa3bl. [[pHHIMIBI KOJIMYECTBEHHOIO OINpPEAEIICHUS
Hyki1enHOBBIX kucioT u pazaeneHue JJHK u PHK VasrpaduoneroBoe nornomenue
HYKJIIEMHOBBIX KHUCJIOT H €ro mpuMeHeHue. KoanuecTBEHHOE COOTHOIIEHUE
a30THCTHBIX OCHOBaHMM B HYKIEHMHOBBIX kuciorax. I[Ipasuna UYapraddoa.
Crenu(UYHOCTh  KOJIMYECTBEHHBIX COOTHOIIEHUH A30THUCTHBIX OCHOBaHUI B

HYKJICMHOBBIX KHCIIOTaX.
Tema3. MeToabl aHaIu3a HYKJeHHOBBIX KUCI0T (0,5 yac)

PaBHOBecHOE 1IeHTpU(]PYTrUpOBaHKUE B TPAAUCHTE IUIOTHOCTU. | €TepOreHHOCTh
JHK mno cocraBy. HykneoTuaHas mNOCIEIOBAaTENbHOCTh HYKIEHMHOBBIX KHCIIOT.
Metoasl ompeAeneHUs] MNEPBUYHOM MOCIEAOBATEIBHOCTA HYKJICOTHIOB: METOJ
Makcama - ['unbGepra u meton Conrepa. 3HaueHUE U3yUEHUS IEPBUYHOU CTPYKTYPHI
JHK s uccnenoBanusi PyHKIIMOHUPOBAHMS KUBBIX CHUCTEM, pEUICHUS MpoOsieM

9BOJIFOIHMHN U CUCTCMATHUKU.

PA3JIEJI |l. MakpomoJgiexkyasipaas crpykrypa JHK (2 4)
Tema 4. ®uznko-xumuveckas crpykrypa IHK (1 gac)

DU3NKO-XUMUYECKUE CBOMCTBA (PYHKIIMOHAIBHBIX TPYIIN HYKJICMHOBBIX KHUCIOT U
BO3MOKHOCTH HEKOBAJCHTHBIX B3auMoJIelcTBUM Mexy HUMU. DocdaTtHpie Tpynibl
Y TMOJUAJIEKTPOJIUTHAS MpUpoAa moaumepa. A30TUCTHBIE OCHOBAHUSI U BOAOPOAHBIC
CBSI3U Mexy HuUMHU. ['mapodoOHbie B3auMOJeHCTBUS (CTOKUHI-B3aUMOJICUCTBHUS) B
MOJIMHYKJIEOTUIAX. JIBoitHas CIIUpAIIb Yorcona-Kpuka. [TpuHumn
KOMILJIEMEHTAPHOCTU U ero Ouonorudeckoe 3HaueHue. Crnupanuzanus. [lapamerpsi
cnupanu. A-, B- u Z- popmst IHK. T'unoxpomuzm  JTHK. Ero cBa3p ¢
YIOPSIAOYEHHOCTBIO  PACIIOJIOKEHUS ~ a30THUCTBIX ~ OCHOBAaHMM B MOJIEKYJIEC.
Henarypanus asynenodeunbix JIHK. Brausaue woHHON cuiibl, TuapodoOHBIX
pactBopuTenerd, moueBuHbl, pH, Ttemmneparypel. [loHsTHE O TIABICHUM CHUpalu;
TeMIiepaTypa “IJIaBiI€HUs , €€ CBSI3b C HYKJICOTHIHBIM COCTaBOM. | MIIEpXpOMHBIMI

apdekr. KooneparuBuocts mnporecca. Penarypamus JIHK. YcnoBus penarypanum.



Monexynapuas rtubpunuzauus JHK. VYcnoBus rubpuanzanuu. [Ipumenenue

metonoB JIHK/JTHK u PHK/JIHK rubpuauzamnmm.
Tema 5. Ctpykrypa xpomocom (0,5 yac)

JIBa ypoBHs opranuzanuu ynakoBku JIHK: cBoOOjHas U HyKJI€ONpPOTEUIHAS.
@aroBas “xpoMocoma’. bakrepuaiibHasg “XpoMocoMa”. YpPOBHH YIAaKOBKH
JJHK y BBICIIIUX OpTaHU3MOB. Xpomocoma KaK KJIETOYHBIN
ne3zokcupudonykieonporens (JHII). @parmenranus xpoMocoMm Ha ‘“3J€MEHTApHBIE
“ gactunpl. Hykineocomsl. ['MCTOHBI, THIIBI THCTOHOB. CTPYKTypHAasi OpraHW3alus

HYKJIEOCOMBI. BbICIIME ypOBHM OpraHU3alMd XPOMOCOM. OYyXpPOMaTthuH H

rerepoxpoMatH. CTpyKTypa XpoMaTHHA B aKTHBHOM M HEAKTUBHOM XpOMAaTHHE.
Tema 6. 'eneruueckasi pynkuus xpomocom (0,5 gac)

Hoxanmauml I'CHOB B XpOMOCOMaX. XuMuueckas Impupoaa TICHOB,

otoxaecTBienue renoB ¢ JIHK. I'nnoTesa “oauH reH - oj1HA MOJUNSITHAHAS LIETb”

PA3JEJI I11. T'eneruueckue npoueccsl (4 1)
Tema 7. Penynimkanus JHK (1 gac)

[TomykoHCcepBaTUBHBIA MEXaHU3M peayIuiMKanud. MexaHnu3sM OHOCHHTE3a
JAHK. ®epMeHTBI, y4acTByIOIIME B peayIlUIMKanuu. Perymsuus penmkanuu
xpoMocoMm y Oaktepuii. Permnukonbl. OCHOBHBIC THITBI peTUIMKAIUil. Permkanus

XPOMOCOM Y BBICHIUX OPraHW3MOB. MHOXECTBEHHOCTh PETIMKOHOB.
Tema 8. PekomOunanus JTHK (1 yac)

Tunel reHeTHUECKUX peKoMOMHaIuMil y Oaktepuil U ¢aroB. MoyeKyIsIpHBIMA
MEXaHU3M PEKOMOMHAIMHN, SH3UMATUIECKU anmapaT. [ MmoTe3sl CMEHbI MaTPUIIBI U

pa3pbiBa - BOCCOCINHCHHSI.

Tema 9. Mogupurkanun JHK (1 gac)



Tuner momudukanmii JIHK. Su3umomnorus metunupoBanus [IHK. Pectpukims

HemetunupoBanHoil JIHK. @epmenTs! pecTpukimu u MoaupuKkanud. JMUTeHeTKa.
Tema 10. Penmapanus IHK (1 gac)

Cucrema cBeroBori penapanuu JHK. TemnoBas penapaums JIHK. Poub

(bepMEHTOB: YHIOHYKJICA3bI, TOJUMEPa3bl, JTUTa3bl.

Paznen V. Ctpykrypa resoma (2 4)

Tema 11. Opranuszanus HYK/JICOTHAHBIX MOCJeI0BaTeIbHOCTel y ¢aros,

Oaxkrepuii u 3ykapuort (1 4ac)

HOBTOp?[IOHII/IeCH N HCITOBTOPAIOIHCCA HYKIICOTHUAHBIC ITOCIICAOBATCIIbBHOCTHU B
I'CHOMC JOYKapHuoT. OpFaHI/ISaHI/IH X B T'CHOMC BBICHINX OPIraHHU3MOB. qDYHKIII/II/I

Pa3JIMYHBIX TUIIOB MOCJIEA0BATEILHOCTEM.
Tema 12. CTpykTypa reHoB y Boiciunx opranu3mos (1 gac)

NHTpOH-3K30HHAs CTpyKTypa reHoB. CIUIaliCHHT, aJbTePHATUBHBIN CIIAHCHHT.

PA3JIEJI V. ®yHKkuHOHUpPOBaHWe reHoMa (3 )
Tema 13. Tpanckpunuusi u 6uocunte3 PHK (1 yac)

Pu6ocomanbupie u Tpancnoptaeie PHK. Mnadopmammonnas PHK (MPHK).
[Tonsitue 06 oneponax u nmoymmuctpoHHbIx MPHK y mpokapuor. PHK-monumepassi

MpO- ¥ SYKAPHOT.
Temal4. IIpoueccunr PHK (1 uac)

Crpykrypa wmatpuuHoit PHK »sykapuor. I'ereporennas sipepnas PHK.
Mexanusmel craiicudra npo-MPHK. Kanuposanue u nonuagennnnposanue MPHK.

Nudopmodepsl 1 UHPOPMOCOMBI.



Tema 15. Peryasiuusi padors! renos (1 1ac)
JlakTo3HbIM U TpunTodaHoBbi onepoHsl Escherichia coli.

Bo3MokHBIE MEXaHU3MBI PETYIISIIIUN paOOThl TEHOB Y BBICIINX OPTaHU3MOB.

PA3JEJI VI. Buocunre3 oejika (2 4)
Tema 16. Ctpykrypa u pynkuus pudocom (1 gac)

KommnoHeHTsl OONBIIUX M MalblX CYObEIMHUI] Yy MPOKAPUOT U HYKAPHOT.

Tpernunast ctpykTypa pudocoMbl. AKTUBHBIE LIEHTPBI.
Tema 17. Crpykrypa n pynkuust tpancnoptabix PHK (1 gac)

Crpykrypa TPHK. AMunoanun-tPHK-cunTeTasel. Mexanusm TpaHCIALMY.

PA3JIEJI VII. HectabuiabHocTh reHoma (3 1)

Tema 18. HHcepumoHHBIC 3JJIEMEHTBI M TPAHCHO30HbI OaKTepHid.

Mexanusmbl Tpancno3unmii (1 yac)

IS-onemenTsl W TpaHcmo3oHB. CxomcTBO W pa3nuuus. MexaHHU3MbI

nepemMenieHus. PeTpono3oHsl, XapakTepUCTHKA U MEXaHU3MBbI IIEPEMELIEHU.
Tema 19. Tpancno3onbl 3ykapuor (1 yac)
Tpancozonsl Jpozodwmibl. Tpancno3oHs! yenoBeka. Alu-mociae10BaTeIbHOCTH.
Tema 20. Peoprannsanust HMMYHOIJIO0YJIMHOBBIX IeHOB (1 yac)

CTpykTypa IMMYHOTJIOOYJMHOBBIX T€HOB. Peopranmuszanus. ANbTepHATHBHBIN

CIUJIaiCHUHT U 0TOOD.



Il. CTPYKTYPA U COJIEP)KAHUE NPAKTUYECKOM YACTHU KYPCA

Cemunapckue 3anstus (18 yacon)

3ansrue 1. CTpykTypa 1 (PYHKIMH HYKJEMHOBBIX KUCJIOT (4 yaca)
Cocrasnsromue komnoHeHTsl JIHK.
Otnnuus mexay JJHK u PHK.
Ocnoubie Qyukiuu JJHK: aBrokaranuTuyeckas u reTepoKkaTaqIuTHIecKasl.
Mexannsm penmukanusa JJHK. OcHoBHBIE STaIIbL.

DepMEHTHI, YYaCTBYIOIIUE B PEIJIMKAIUY.

3ausarue 2. 'erepokaramurudeckas pyukuusa JHK (4 yaca)
- Mexanu3mbl TpaHCKpUnIui. OCHOBHBIE ITAIIbI.
- ®epMEHTBI, YHACTBYIOIIUE B TPAHCKPUIIIUH.

- CTpyKTypa reHOB Y MPOKAPUOT U 3yKapuoT. CXOACTBO U pa3nuyusi.

3ansarTue 3. Peryasiuusi padboThl reHOB Y IPOKAPHUOT U 3YKaApHUOT (4 yaca)

- O6mas cxema ctpykrypa PHK. IIponieccunr PHK: crmaiicuar u co3peBanue
PHK.

- CxoxctBo ¥ paznnuns npoueccunra PHK Mexay npo- u sykapuotamu.

- @epMeHTBI M MOJEKYJIbl, YYaCTBYIOIIME B IMPOLECCAX CO3PEBaHUS U
crtaiicunra PHK.

- ANIbTEepHATUBHBIN CILIAWCHHT, €r0 PacpOCTPAHEHHOCTbD.

- CamocriuiaiicuHr. Pu6030MbI M pacipOCTpaHEHHOCTh CAaMOCTUIANCHHTA.

3ansitue 4. Tpancasiuusa PHK (4 yaca)
- CTpyKTypa | JIOKaJIU3a1us pudoCcoM.
- OCHOBHBIC KOMITOHEHTHI, BXOJSIINE B COCTaB PUOOCOM.

- MexaHu3Mm u 3Tarbl caMocOOPKU pruOOCOM.



- OCHOBHBIE 3TaNbl TPAHCIISALUY.
- OTanel COOPKHU TPAHCISALMOHHOIO anmnapara.

- MexaHu3Mbl pErysiuu TPAHCISALUU.

3anarue 5. KosuokBuyM-auckyccus (2 4)

- UcTopus u mpobiaemMbl MOJIEKYIISIPHOM T€HETHKH, €€ MECTO B OMOJIOTHH.

- 3HaYeHNE MOJIEKYJISIPHON T€HETUKHU B 00111el OMOJIOTUH, METUIIMHE U
OMOTEXHOJIOTHUH.

- 3a1a4u MOJIEKYJIAPHON T€HETUKHU B TO3HAHWU OCHOBHBIX 3aKOHOMEPHOCTEN

KU3HCACATCIIbHOCTH.

I1l. YHEBHO-METOAUYECKOE OBECIIEYEHUE
CAMOCTOSATEJBHOMN PABOTBI OBYUAIOIIIUXCS

Y4yeOHo-MeToAndIecKoe 00eCIedyeHne CaMOCTOSITEIIFHON paboThl 00yJarOIUXCS
no aucruiuinHe «MoJeKysipHas TeHeTuka» mpenacraBieHo B Ilpwioxenuun 1 u
BKJIFOYAET B ceOs:

- IUIaH-TpaHK BBIIOJHEHUS CAMOCTOSTCIBHONW PaOOThI IO JUCIUILUIMHE, B TOM
YHUCJIe MPUMEPHBIC HOPMBI BPEMEHH Ha BBITIOJTHCHHE 110 KXKIOMY 33JIaHUIO;

- XapaKTEepPUCTHKA 3aJaHul IS CaMOCTOSTCIBHOW pPabOThI CTYACHTOB U
METOINYECKUE PEKOMEHIAIINH 110 UX BBITTOTHEHUIO;

- TpeOOBaHUS K MPEACTABICHUIO U OPOPMIICHUIO PE3YIHTATOB CAMOCTOSTEIIHHON
paboTHI;

- KpUTEPUH OIIEHKU BBITIOJIHEHUS CAMOCTOSITEIbHOM paOOTHI.

IV. KOHTPOJIb JJOCTUKEHUS IEJEN KYPCA
J1J1st KOHTPOJISI MOTYT HMCIIOIB30BAThCSI CIICAYIOIIHE OIICHOYHBIC CPEICTBA!
YO-1 —unauBHyaibHOE cOOECEeN0OBaHNE, B OCHOBHOM Ha DK3aMECHE;
YO-2 — ceMuHap, KOJUTIOKBHYM — Y4E€OHOE 3aHSTHE B BUJIE KOJUICKTUBHOTO

cobeceoBaHUs U TUCKYCCHH;



[1P-1 — nucbMeHHbIN (MIIM KOMIIBIOTEPHBIN) TECT.

Ne

Kontponupyemsie Monyiu

OneHouHbIE CpESICTBA -

1/ /paznensl / TeMbl Kons! 1 3Tamnsl HanMEHOBAaHUE
o1 JUICITUATIITHHBI dbopmupoBaHUs TEKYIUH | IPOMEKYTOYHAsI
KOMITETEHIIHH KOHTPOJIIb aTTeCTalus
1|P A3JIEJI L. CprKTypa OIIK-3 | 3uanue YO-2 VO-1
¥ CBOMCTBA Ymenue T1P-1
HYKIICHUHOBBIX KUCJIOT Branenue
ITK-5 3Hanne YO-2 VO-1
IIK-12 | YMmenue I1P-1
Bnanenue
2 | PABJEJ I, OIIK-3 | 3Hanue VO-2 VO-1
MakpoMosIeKy IspHast ;MCHHG I1p-1
JaieHue
crpykrypa JIHK ITK-5 3Hanne YO-2 VO-1
IIK-12 | YMmenue I1P-1
Brnanenue
3 | PABAEJI I, OIIK-3 | 3uanue VO-2 VO-1
['eHeTHYECKHE YMenue I1pP-1
TIPOLIECCHI Branenue
ITK-5 3Hanne YO-2 VO-1
I[IK-12 | YMmenune I1P-1
Bnanenue
4 | Pazpmen IV. Ctpykrypa | OIIK-3 | 3nanne VO-2 VO-1
reHoMma VYmenue ITP-1
Brnanenue
ITK-5 3Hanne YO-2 VO-1
I[IK-12 | YMmenune I1P-1
Brnanenue
5 | PASJIEJ V. OIlK-3 | 3nanue YO-2 YO-1
OyHKIMOHUPOBAHKE YMeHue Ip-1
reHOMA Bnanenue
ITK-5 3Hanue YO-2 YO-1
IIK-12 | Ymenune I1P-1
Bmanenne
6 | PA3JIEJI VI. OIIK-3 | 3Hanue VO-2 VO-1
BuocunTes 6enka YMeHue Ip-1
Bnanenue
ITK-5 3Hanue YO-2 YO-1
IIK-12 | Ymenune I1P-1
Bnanenune
7 | PABJIEJI VII. OIIK-3 | 3nanue YO-2 YO-1
Ymenue I1P-1




HecTabuiapHOCTH Bnanenue

reHoma [1K-5 3Hauue VO-2 YO-1
[IK-12 | Ymenue I1P-1
Bnanenue

KOHTpObHBIE U METOAMYECKHE MaTEpHaibl, a TAKXE KPUTEPUU U IOKA3ATEIIH,
HEOOXOMMBbIC JJIsi OLICHKU 3HAHUM, YMEHUMN, HABBIKOB U XaPAKTEPU3YIOIIHUE STaIlbl
dbopMHpOBaHUS KOMIIETSHIIMI B TIPOIIECCE OCBOEHUS 00pa30BaTEIbHON MPOTPaMMBI,

npenacrasiiensl B [Ipunoxenun 2.

V. CIIMCOK YYEBHOM JIUTEPATYPBI U
NHOOPMALIMOHHOE OBECIIEHEHHUE JUCHUIIVIMHBI

OcHoBHas JuTEpaTypa

1. bpayn T.A. T'eHombl. M.-xeBck: WHCTUTYT KOMIBIOTEPHBIX
HCCJICOBAHUM, 2011. - 944 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:660961&theme=FEFU

2. JIstoun b. T'ens. M.: BUHOM. Jlabopatopus 3nanuii, 2012. 896 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:668068&theme=FEFU

3. CazanoB, A. A. MonekynspHass oOpraHuzalus T€HOMa IITHII
[OnexTponHbIi pecypc] : MoHorp. / A. A. Cazanos. - CII6.: JIT'Y um.
A.C. Ilymkwna, 2010. - 108 c. - ISBN 978-5-8290-0957-1
http://znanium.com/catalog/product/444998

4. MounekynsipHass 3BOJIOLMS W TOMYJISIIUOHHAS TEHETUKAa : Yy4yeOHoe
nocodue s By3oB / HO. ®. KapraBuer ; JlanmbHEBOCTOYHBIN
rOCyJlapCTBEHHbIM  yHHMBepcutTeT, Poccuiickasg  akageMus  Hayk,
JanbHeBOoCcTOUHOE OTAeNeHne. MHCTUTYT Ononoruu mops. BiaauBocTok

N3n-Bo  JlanbHeBocTOuHOro  yHuBepcutreta , 2009. 277c.

http://lib.dvfu.ru:8080/lib/item?id=chamo:292844 &theme=FEFU



http://lib.dvfu.ru:8080/lib/item?id=chamo:660961&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:668068&theme=FEFU
http://znanium.com/catalog/product/444998
http://lib.dvfu.ru:8080/lib/item?id=chamo:292844&theme=FEFU

JlonoJIHUTEIbHAS JTUTEpaTypa
Kumynes U.®. O6mas u monekynsipHas reHeruka. HoBocubupck: Cuo.
YHusep. H3n-Bo, 2003, 2006.
http://lib.dvfu.ru:8080/lib/item?id=chamo:4727 &theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:349217 &theme=FEFU
Amws6epte b., bpeit ., JIstouc k., Papd M., PoGeptcon K., Yorcon JIx.

Momnekynsapuas Owonorus kietkn. B 3-x Tomax, M.: Mup, 2013.
http://lib.dvfu.ru:8080/lib/item?id=chamo:772792&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:772794&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:772786&theme=FEFU

Knar V., Kammunurc M. OchHoBwl reHetuku. M.: Texnocdepa, 2007.

http://lib.dvfu.ru:8080/lib/item?id=chamo:250613&theme=FEFU

Csepaiios E.JI. Barnsin Ha sxu3Hb yepes okHo reHoma. M.: Hayka. 2007. 524
C.

Lynch M. The origin of Genome Architecture. Siauer Associates,
Inc.Publshers. 2007. 294 p.

Pazun C.B., beictpunknii A.A. XpomaTuH: yIIaKOBaHHBIA Ie€HOM. - M.:
BMUHOM.  JlaGoparopuss  3mamuii, 2009, 2013. - 176 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:288414&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:797529&theme=FEFU
http://window.edu.ru/resource/331/65331

Ilepeuenn pecypcoB HHGOPMALIMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH
«AnTepuer»

. http://elementy.ru/ - caiiT ¢ Hay4HBIMU HOBOCTSIMHU.

. http://molbiol.ru/- saekTpoHHBIH pecypc MO MOJCKYISAPHON OHOIOTHH

. http://humbio.ru/humbio/cytology/00000d33.htm - siekTpoHHBIN pecypc Mo

«bnosiornm yenosekay: bUoorus KIETKU.


http://lib.dvfu.ru:8080/lib/item?id=chamo:4727&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:349217&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:772792&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:772794&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:772786&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:250613&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:288414&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:797529&theme=FEFU
http://window.edu.ru/resource/331/65331
http://elementy.ru/
http://molbiol.ru/
http://humbio.ru/humbio/cytology/00000d33.htm

4. http://biology-of-cell.narod.ru/ - »smeKkTpoHHBI pecypc MO KIECTOYHOU

OHOJIOTHH.

5. http://webembryo.narod.ru/cel_biol.htm - asnexTpoHHBI pecypc 1O

KJIETOYHOU OMOJIOTHH.

6. http://www.ncbi.nlm.nih.gov/sites/entrez?db=books — Hay4yHas

QJICKTPOHHAA baza JaHHBIX, Kuuru.

7. http://www.genome.gov/ - Human Genome Project (HGP).

8. http://journal.issep.rssi.ru/ - CopocoBckuii 00pa3oBaTeIbHBIN KypHAII.

9. http://www.genes.org.uk/ - Online Encyclopedia for Genetic Epidemiology

studies.
10.http://www.uic.edu/classes/bms/bms655/index.html - Human Genetics for
M-I students.

Ilepeyenb MHPOPMALUOHHBIX TEXHOJIOTUH U
NMPOrpaMMHOI0 odecrneYeHmnst

1. Ilpu ocymecTBiaeHHH 00pa30BaTEILHOTO MPOIECCa CTYIEHTHI UCTIOIB3YIOT
nporpamMmmHoe obecrieueHue: Microsoft Office (Access, Excel, PowerPoint, Word u
1Ip.), DIEKTPOHHBIE pecypchl caiita [[BOY, Bkimtouas ObC J[BOY.

2. Hayuynas osnextponnas Oubnmoreka eLIBRARY, nsnexrponHo-
OubiMoTeuHass cucTeMa u3AaTenbcTBa  «JlaHb», dJeKTpoHHas  OuOIMOTEKa
"KoncynbTant crynenta”, uapopmannonnas cucrema "EJJMHOE OKHO" noctyna k
o0pa3oBaTeNbHBIM pecypcaM JOCTYN K AJIEKTPOHHOMY 3aka3y KHHUT B OMOIHMOTEKe

JIBOY.

VI. METOAUYECKHUE YKA3ZAHUSA 11O OCBOEHUIO IUCHUIIVINHBI

B IMponecce HU3Yy4YCHUSA JAUCITUITIINHBI ((MOJ'IGKy.TIprHaSI I€HETUKa»

npeanaraloTcs pa3HOOOpasHblE METOAbl M CPEACTBA OCBOCHHS  Y4E€OHOTO


http://biology-of-cell.narod.ru/
http://webembryo.narod.ru/cel_biol.htm
http://www.ncbi.nlm.nih.gov/sites/entrez?db=books
http://www.genome.gov/
http://journal.issep.rssi.ru/
http://www.genes.org.uk/
http://www.uic.edu/classes/bms/bms655/index.html

COJACPIKAHMA: JICKIMHU, CCMHHAPBI-KOJIJIOKBUYMBI, TCCTUPOBAHHC, CAMOCTOSATCIIbHAA

paboTa CTyJICHTOB.

JlekuMsi — OCHOBHAas aKkTHWBHas (opMa ayJUTOPHBIX 3aHITHH, Pa3bSICHEHUS
OCHOBOIOJIATAlOIIMX  TEOPETUYECKUX  pPA3JAEIOB,  KOTOpas  MPEAIoyaraet
WHTCHCUBHYIO  YMCTBEHHYIO  JIESITEIBHOCTh  CTyAeHTa.  Jlekuuss  HOCHUT
MMO3HABATEIbHBIA, PA3BUBAIOIINN, BOCHUTATEIBHBIN M OPraHU3YIOIIMN XapakTep.
KoHcnekT Jeknuii moMoraeT yCBOUTh TEOPETUUYECKHIT MaTeprall TUCUUIUIMHBL. [Ipu
CIIyIIaHWUU JIEKIMH HAJA0 KOHCIEKTUPOBaTh €€ pyOpHKalui0, TEPMHHOJIOTHIO,
KJIFOUYEBBIE CJIOBA, ONpeeneHust, PopMyJbl, rpadUuecKrue CXEMBbI.

[Ipu nomamHedt paboTe C KOHCIIEKTOM JIEKIIMM HEOOXOIMMO HCIIOJIb30BATh
OCHOBHOW YYEOHHMK M JIONOJHUTEIBHYIO JIUTEPATypy, KOTOPbIE PEKOMEH]IOBAaHbI IO
JAHHOM THCLUIUINHE.

[Ipy u3n0XKEHUM JEKIMOHHOIO Kypca B KadecTBe (OPM HHTEPAKTHUBHOIO
oOy4eHHMs UCIOJIb3YIOTCS: JeKIUsI-0ecea, JeKIUA-BU3yaln3als, KOTOPbIE CTPOATCS
Ha Oa3e MpeAlIeCTBYIOIIMX 3HAHUM, BKIIOYas CMEXHbIE AUCUMIUIMH. s
WJUTIOCTPALIMY PUMEHSIIOTCS MPE3EHTALIMK, UTHTEPAKTUBHAS JI0CKA, TAOIUIIbI, CXEMBI.
[Io xomy wu3MOXKEHUS JIEKUMOHHOTO MaTepuaja CTaBATCA MpOOJEMHBIE W
IIPOBOLMPYIOLINE BOIIPOCHI, BKIIIOYAKOTCS DJIEMEHTBI JUCKYCCHUH.

Jlekuus-pusyanusanus. UTeHue JEKIUH COIMPOBOXKAAETCS KOMIIBIOTEPHOU
npe3eHTalren ¢ 6a30BBIMU TEKCTaMU (3arojoBKU, (POPMYIHPOBKH, KIIFOUEBBIE CIIOBA
U TEPMHUHBI), WUIIOCTPAUUIMH MHUKPOCKONUYECKUX U YIbTPAMUKPOCKOMHYECKUX
M300pKEHUI KJIETOK, PUCOBAHUEM CXEM M HamucaHueM (popMyJl Ha MHTEPAKTUBHOM
JIOCKe, TPOU3BOJUTCS JEMOHCTpalusi HarjsagHbIX TaOMMI M CJaiioB, dTO
CIIOCOOCTBYET JIy4IlIeMy BOCHPHUITHIO U3JIaraeMoro MaTepuaiia.

Jleknus-6ecena — «IUajor ¢ ayAUTOPUECH» — SIBISETCS PacIpOCTPaHEHHOU
(dbopMOil HHTEPAaKTUBHOTO OOYUYEHHUS U MO3BOJISIET BOBJIEKATh CTYJEHTOB B y4eOHBIN
MPOIIECC, TaK KaK CO3JAeT MpSAMOW KOHTAKT IMPENOJaBareyiss C ayJuTOpHEM.
CryneHTaM  3aJar0TCsl  BONPOCHI  MPOOJIEMHOTO,  MPOBOLMPYIOIIETO WU
uH(popMaIMOHHOro XapakTepa. CaMH CTYJIEHTHI TaKK€ MOTYT 3aJaBaTh BOMPOCHI.

JIroboii W3 CTYIEHTOB MOXKET IMpPEJIOKUTh CBOW OTBET, JAPYrOM MOXKET €ro



JOTIONHUTD. Takas (opma JIeKIMM MO3BOJSIET BOBJIEYb BCEX CTYACHTOB B padoTy,
aKTUBU3UPOBaTh HMX BHUMAHHE, MBIILJICHUE, IOIYYUTh KOJUIEKTUBHBIM OIBIT,
HAy4YUThCS (OPMYJIUPOBATH BOIPOCHI.

CeMmuHap-Ko01I10KBUYM. KOJIJIOKBUYM — KOJIJIEKTUBHAS (pOpMa pacCMOTPEHUs
U 3aKperuieHus: yuyeOHoro marepuana. KoJIOKBHYMBI SBIISIOTCS OJHHUM M3 BUJOB
OPAKTUYECKUX  3aHATUM, MPEAHA3HAUYEHHBIX I YIIYOJIEHHOTO — M3y4YeHUs
JTUCUUIUIMHBI, TMPOBOAATCS B HWHTEPAKTUBHOM pexume. Ha 3aHATHAX 1O Teme
KOJUIOKBUYMa pa30MparoTcs BOMIPOCHl, BMECTE C IMPENOJABaTENIEM IPOBOAMUTCS HUX
00CyKIeHre, KOTOpOE HAIIPaBJICHO HA 3aKpeIIeHWE Marepuaia, (OpMUPOBAHUE
HAaBBIKOB BECTH IMOJIEMHKY, pPa3BUTHUE CAMOCTOATEIBHOCTH M KPUTUYHOCTH
MBILUIEHUS, Ha  CIOCOOHOCTb  CTYJEHTOB  OpPUEHTHPOBATbCS B  OOJBLIMX
MH()OPMAIIMOHHBIX MOTOKaX, BbIPA0ATHIBATH M OTCTAWBAaTh COOCTBEHHYIO MO3UIUIO
10 MPOOJIEMHBIM BOIPOCAM y4€OHOW JUCIMILIUHBI.

B kauecTBe METOJOB HMHTEPAKTUBHOIO OOydYyeHUS Ha KOJUIOKBHUyMax
UCIIOJIB3YIOTCS: Pa3BepHyTas Oecena, JUCIYT, Ipecc-KOHPEPEHIN.

Pa3gepHyTras Oecega npenanonaraer IMOATOTOBKY CTYIEHTOB IO KaXIOMY
BONIPOCY IUIaHA 3aHATUA C E€IUHBIM Il BCEX TMEPEYHEM PEKOMEHAYEeMOM
00513aTeIbHON U TONOJHUTENbHOM uTepaTypbl. JloKi1aapl TOTOBATCS CTYACHTAMU I10

3apaHee NPeJIOKEHHON TEMAaTHKE.

JlucKkyccusi B Tpymre HMEET P JOCTOMHCTB. JIMCKyCCUSi MOXKET OBbITh
BbI3BaHA MPEMOAABATENIEM B XOJI€ 3aHATHUS WJIIU K€ 3apaHee IaHupyercs uM. B xone
MOJIEMUKH CTYACHTHI (DOPMUPYIOT Y ce0s1 HAXOTYMBOCTb, OBICTPOTY MBICIUTEIHHOM

PeaKIINH.

Ipecc-xkoudepenuus. IIpenonasarens MOpy4yaeT HECKOJIBKAM CTYICHTaM
MOATOTOBHUTH KpaTKHe (Te3UCHbIE) coobmienus. [locie MOKIamoB CTYAEHTHI 33a/1al0T
BOIIPOCHI, HA KOTOPBIE OTBEYAIOT JOKJIAAUYUKHU U APYTUE YJIECHBI SKCHEPTHON TPYIIIIHI.
Ha ocHOBe BOIPOCOB M OTBETOB pPa3BEPTHIBACTCS TBOPYECKAs THCKYCCHUS BMECTE C

npenogaBaTciICM.



KonTposbHable TecThl. lcmonnp3dyercs ONaHKOBOE WM KOMIIBIOTEPHOE
TECTUPOBAHUE B PEKUME BHIOOPA MPABUIIbHBIX OTBETOB, YCTAHOBIIEHUSI COOTBETCTBUS

NOHSATHUN, 0003HAUYEHHU JeTallel Ha cXeMax U Ipod.
MeToanyeckue yKa3aHusi 1o padore ¢ JUTePaTypoi

Hano coctaBuTh nepBOHAYaldbHBIA CIUCOK HCTOYHUKOB. OCHOBOW MOXET
CTaTh CIUCOK JHUTEpPaTypbl, pEKOMEHJOBAHHBIA B pabouel mporpamme Kypca. s
yno0cTBa pabOThl MOKHO COCTaBUTh COOCTBEHHYIO KapTOTEKY OTOOpaHHBIX
VMCTOYHUKOB ((paMUJIMsi aBTOPOB, 3arjiaBUe, XapaKTePUCTUKHU H3IaHUs) B BHJE
pabouero ¢aiina B KoMmnbioTepe. Takas KapToTeka UMEET NMPEUMYIeCTBO, T.K. OHA
MO3BOJISIET J100AaBJISITh MCTOYHUKH, 3aMEHSTh MO HEOOXOJMMOCTH OJTHU Ha JPYTHE,
[lepBOHAYANIBHBIN CIIMCOK JIMTEPATYPHI MOKHO JOMOJIHUTH, UCIIOIb3YS SJIEKTPOHHBIMI
kaTajor ononmoreku J[BDY.

Pabotas ¢ nuTepaTypoii Mo ToW WK APYro TeMe, HaJlo HE TOJIbKO MPOUYUTATh,
HO U YCBOUTb METOJl €€ M3YUYEHHUS: CAENAaThb KPATKUH KOHCIEKT, aJITOPUTM, CXEMY
MPOYUTAHHOTO MaTepujia, YTO TO3BOJISIET OBICTpEE €ro MOHATh, 3allOMHUTH. He

PEKOMEHAYCETCA NOCITOBHO IEPCIUCBIBATHL TCKCT.

VIl. MATEPHAJILHO-TEXHUYECKOE OBECIIEYEHHME
T CHUTIIAHBI

1. JleknmuonHass ayauToOpusi C MYJIBTUMEIUWHBIM  OOECIICUCHUEM U
WHTEPAKTUBHOU JOCKOM.

2. Ayautopusd i NpOBEJACHUS KOJUWIOKBUYMOB U TECTUPOBAHUS.

3. st OTAENBHBIX TEM UCTIOIB3YIOTCS CIEITUATM3UPOBAHHBIC YICOHO-HAYYHbIE

7a00paTOPUU MOJIEKYJIIPHO-TE€HETUYECKOTO MPOQuIIs.

HaunmenoBanue o00py0BaHHBIX

No IOMENIECHUN U IIOMEIICHUN I

W1 | caMOCTOSITENbHOM PaGoTHI C YKa3aHHEM
azmpeca

[epeueHb OCHOBHOTO 00OPYIOBAHUS




JlaGopaTopus 00mIero MpakTHKyMmMa IO
IEHETHKE:

690001, ITpumopckuii kpai,

r. BmaguBocToK,

0. Pycckuii, xkamnyc JIBOY, kopnyc L,
ayn.L707 (yuebnas aynmutopus UIs
IIPOBEJICHUS 3aHITUNA JIEKLHMOHHOTO H
IIPaKTUYECKOIO TUIIA)

Mynerumenuiinsiii npoektop NEC VT46RU —
1 mr.; nepeHocHoit 3kpan Draper Consul — 1
HOYTOYK; Draper
Baronet — 1 mr.; JlaboparopHble cTONBI U

IT.; HACTEHHBIM JKpaH

CTYJIBSL.

Jlabopatopus cexBenupoBanus JJTHK:
690001, ITpumopckuii kpai,

r. BmaguBocToK,

0. Pycckuii, xkammyc JIBDY, kopnyc L,
ayn.L710

I'enetnueckuit anamuzatop (cekBenarop) JJHK
3130 XL (Applied Biosystems) — 1 mrr.; ITLIP-
CHCTEMa, JIETEKTHPYIOIIAs MPOIYKTHI PEaKIHU
B pekuMe peanbHoro Bpemenu Real-Time PCR;
Llentpudyra Allegra X-22R (yckopenue 22
065) (Beckman Coulter, ABctpus) — 1 mT.;
Lenrpudyra 5417 R. (yckopenue 20 800)
(Eppendorf,

I'epmanus)  — 1 LIT.;

JlaGopaTopHble CTONBI U CTYJIbSL.

Jla6opatopus [1L[P-ananm3a:

690001, ITpumopckuii kpaii,

r. BmagnsocToxk,

o. Pycckuii, kamnyc JIBOVY, xopmyc L,
ayn.L711

pH-MeTp cranmonapusii Sartorius PP-15 — 1
Ammmudukarop PTC-100 — 1 it
Ammmdukarop  Eppendorf ~ Mastercycler
gradient — 3 mir.; bans BoasHas BioSan BWT-
U — 1 mr.; HccnenoBarenbCckuil MUKPOCKOI
Axioskop 2 plus - 1
MHOroQyHKIMOHAIBHBIN pPOOOT-MAHUITYIIATOP

IIT.;

IIT.;

JUISL aBTOMATU3alMU TIPOLIECCOB BhlJeaeHus — 1
wT.; Mynetu-Bopreke V-32 BioSan — 1 r.;
Tepmornukiiep ¢ HarpeBarolieiics KpbIkoni — 1
Hleiikep-unkybarop Biosan ES-20 ¢
UpP-12 - 1 [Mkad
MoposuibHbli Global — 1 mit.; bans-tepmocrar
BomstHags WB-4MS BS-010406-AAA — 1 mit.;
ABroknaB 19 1. HacToNbHBIA T/aBTOMAT
Tuttnauer 2340 EMK — 1 mr.; ductruisatop
anextpuueckuii Axksa (PHS Aqua) 4 — 1 mr,;
JlabGopaTopHbIE CTOJIBI U CTYIbS.

IIT.;

1aTPOpMoit IT.;

I'enernyeckuii GaHk:

690001, ITpumopckuii kpaii,

r. BmagnBocTok,

o. Pycckuii, kamnyc JIBOVY, xopmyc L,
ayn.L712

ABromarndeckmii  go3zatop Research Plus
BochbMUKaHABHEIM 0,5-10 Mxm — 3 mT;
aBToMatudeckuii  nmo3arop Research  Plus
BocbMHKaHabHBIA 10-100 Mk, - 1 mT.; Bechl
CAS MW — 300 11 — 1 mr.; ropu30oHTaJbHAS
Kamepa a1 snekrpogopesa SE-2 — 3 mr;
WCTOYHHMKHM THUTaHWs s dnekTpodopesa — 2
IIT.; MAarHUTHAs MeMIajKka C MoaorpeBoMm — 1
it OunuHAopd.
[Tpobupok — 1 mT.; MynbTH-BOpTEKC V-32
BioSan - 1

wr.; Mukporepmocrar

IT., cucreMa I'Clib-




nokymentupoBanus  Gel Doc 2000 (Bio-Rad,
CIIA) — 1 wt.; Mopo3uwinbHUK CtuHON — 1 mr.;
Xonogunmeauk JTHEITP — 1 mit.; JlaboparopHbie
CTOJIBI ¥ CTYJIbS.

690001, ITpumopckuii kpai,

r. BmaguBocToK,

0. Pycckuii, kamnyc JIBOY YuranbHble
3asibl Hayunoii O6ubnumoreku [IBDY c
OTKPBITBIM JOCTYIIOM K (DOHIY

(kopryc A - ypoBenb 10) (ayauropun
JUISL CAMOCTOSITENTLHON pabOTHI)

Mono6nok 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

Ckopocts nocrymna B Marepaer 500 Mout/cek.
Paboune mecta ams mozieil ¢ orpaHUYEHHBIMU

BO3MO)KHOCTSIMH 3/I0POBbS OCHAIIICHBI
JUCTUIESIMU u pUHTEpaMU bpaiins;
000pY/IOBaHbI: MOPTATUBHBIMU YCTPOICTBAMH
JUIS  YTEHUS  IUIOCKOIIEYATHBIX  TEKCTOB,
CKaHHPYIOIIMMH W YHTAOIIUMH MAalTHHAMH
BUJICOYBEJIMUUTEIIEM c BO3MO>KHOCTBIO
peTyIsIIH IIBETOBBIX CIIEKTPOB;
YBEITMUUBAIOIIMMH 3JIEKTPOHHBIMU JIyIaMU U
YIABTPa3BYKOBBIMU MapKHUPOBIIIUKAMU
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CamocrosiTenbHas padoTa CTyJeHTa BKIIIOUAET:

1) OubnuoTEeyHyH0 WM JIOMAIllHIOIO paboTy ¢ ydeOHOW JUTepaTypor M
KOHCIICKTOM JICKIIUH;

2) caMOCTOSITEIbHOE U3YUYEHUE OTICIbHBIX TEM JUCIUIUINHBL

3) MOATOTOBKY K CEMUHApaM U TECTHPOBAHUIO;

4) NOArOTOBKY K PK3aMEHY.

[TopsimoK BBIMOTHEHUSI CAMOCTOATENBHON padOThl JIOJDKEH COOTBETCTBOBATH
KaJICHIAPHO-TEMAaTHIECKOMY TUTAaHY JUCHUILIMHBL, B KOTOPOM YCTaHOBJICHA
MOCJIEIOBATEIHLHOCTh TIPOBENICHUS JICKIIUM, TA0OPATOPHBIX 3aHATHM, KOJUIOKBUYMOB

¥ KOHTPOJBLHBIX MEPOTPUSITHI.

Ilnan-rpaduk BbINOJIHEHUS CAMOCTOSATEIbHON Pad0THI MO0 TUCHHUILIHHE
«MoJieRy/JISIpHAsi TEHeTHKA)

Ne Jara/cpoxn Bun camocrTosiTeabHOl | [IpumepHble | dopMa KOHTPOJIs
BBINOJTHEHHS padoThI HOPMBI
n/n BpeMeHH Ha
BBINOJTHEHHE
1 1 nenens Pabora c mutepaTtypoit 1,5 gaca Pabora Ha mpakTHYeCKOM
3aHSTHH, YCTHBIN OTBET.

2 2 "Hepens Pabora ¢ mmreparypoit wm | 1,5 vaca Pabora Ha nmpakTHYeCKOM
KOHCTIEKTOM JICKLIUH. 3aHSATHH, YCTHBIH OTBET.

3 3 Henens Pabora ¢ nwmreparypoit wm | 1,5 gaca Pabota Ha npakTHYECKOM
KOHCIIEKTOM JIEKIUH. 3aHSATHH, YCTHBIN OTBET.
ITonroroBka x cemuHapy Ne 1. Cemunap 1.

4 4 Henens Pabora ¢ mmreparypoit wm | 1,5 gaca PaGota Ha mpakTHYeCKOM
KOHCHEKTOM JIEKIIUH. 3aHATHH, YCTHBIN OTBET.

5 5 Henmens Pabota ¢ gmreparypoit wu | 1,5 gaca Pabota Ha mpakTHUIEeCKOM
KOHCIIEKTOM JIEKLIUI. 3aHSATUH, YCTHBIA OTBET.

6 6 Henensa PaGora c¢ smTeparypoir U | 1,5 waca Pabora Ha npakTHUECKOM
KOHCIIEKTOM JIEKLIUI. 3aHSATUH, YCTHBIA OTBET.

7 7 Henmens Pabora ¢ gmreparypoit wu | 1,5 gaca Pabota Ha mpakTHUIEeCKOM
KOHCIIEKTOM JIEKIUH. 3aHATHH, YCTHBIN OTBET.
[Toarororka k cemunapy Ne 2. Cemunap Ne2

8 8 Henens PaGora c¢ smreparypoit u | 1,5 vaca Pabora Ha npakTHUECKOM
KOHCHEKTOM JIEKIIUH. 3aHSATHH, YCTHBIN OTBET.

9 9 Henmens Pabora ¢ gureparyporr wm | 1,5 gaca Pabota Ha mpakTHUYECKOM




KOHCIIEKTOM JICKIIHH. 3aHSTUH, YCTHBIH OTBET.
[MonroroBka x cemuHapy Ne 3. Cemunap Ne3.

10 10 Henens Pabora ¢ smreparypoit wu | 1,5 uaca Pabora Ha mpakTHYeCKOM
KOHCIIEKTOM JIEKLU. 3aHSTUH, YCTHBIA OTBET.

11 11 menens Pabora c¢ gwmreparypoit u | 1,5 gaca Pabota Ha mpakTHYECKOM
KOHCIICKTOM JICKIIHH. 3aHSTUH, YCTHBIH OTBET.

12 12 Henens Pabora ¢ gwmreparypoit u | 1,5 waca Pabota Ha mpakTHYECKOM
KOHCIIEKTOM JIEKLUH. 3aHSTUH, YCTHBIA OTBET.

13 13 Henens Pabora ¢ smreparypoit wu | 1,5 vaca Pabora Ha nmpakTHYeCKOM
KOHCIIEKTOM JIEKLUH. 3aHSTUH, YCTHBIA OTBET.

14 14 nenens Pabora ¢ gwureparypoit u | 1,5 waca Pabota Ha mpakTHYECKOM
KOHCIICKTOM JICKIIHH. 3aHSTUH, YCTHBIH OTBET.

15 15 menens Pabora ¢ gwumreparypoit u | 1,5 waca Pabota Ha mpakTHYECKOM
KOHCIIEKTOM JICKLIMH. 3aHSTUH, YCTHBIA OTBET.
ITonroroska x cemunapy Ne 4. Cemunap Ned.

16 16 nenens Pabora ¢ mmreparypoit wm | 1,5 gaca Pabota Ha mpakTHYeCKOM
KOHCIIEKTOM JIEKIUH. 3aHATHUM, YCTHBIN OTBET.
[Toarororka k cemunapy Ne 5.

17 17 nenens Pabora ¢ mmreparypoit wm | 1,5 gaca Cemunap Ne5.
KOHCHEKTOM JICKIIUH.

18 18 Henmens Pabora ¢ swmreparypoit wm | 1,5 gaca
KOHCIIEKTOM JIEKLUH.

19 Ok3ameHanuoHHas | Pabora ¢ nwmreparypoit wu | 45 yacos Ok3amMeH

ceccus KOHCIIEKTOM JIEKLHUH.

Texymuii KOHTPOJIb PE3yIBTATOB CAMOCTOSITEILHONW PabOThI OCYIIECTBIISIETCS
B XOJI€ MPOBEAECHUSI CEMUHAPOB - KOJUIOKBUYMOB U TeCTUpoBaHud. [Ipomexyrounas

(cemecTpoBasi) aTTecTaius MPOBOIUTCS B (POpME YCTHOTO SK3aMEHa.

MeToanyeckue yKa3aHusl 10 NOATOTOBKE K KOJJIOKBUYMaM

[TockonbKy KOJUIOKBUYM SBJISIETCSI KOJUIGKTUBHOW (POPMOM pacCMOTpEHUS U
3aKperieHusl y4eOHOro Mmarepuaia, K HEMYy JOJKHBI TOTOBUTBCS BCE CTYIEHTHI.
KomnokBuym 00bIYHO TpOBOAUTCS B (opme pa3BepHYTOH Oecepl, AUCKYCCHH,
npecc-koHpepeHund. Ha Kaxaplii KOJIOKBUYM 3apaHee OOBSBISETCS TeMa U
nepevyeHb BOMPOCOB sl YCTHBIX cooOuieHui. [lo Bcem BompocaM Hazmo npopadoTarh
COOTBETCTBYIOIIMN MaTepuan U3 y4yeOHHKa, KOHCIIEKTa JICKIHM, JOMOJHUTEIbHON
JUTEPATYyphl W  COOTBETCTBYIOIIEW JsabopartopHoit pabotel. IIpemnomaBaTensb
OOBSBIIACT BONPOC M Mpejjaraer cAeiarb cOoOUIeHHuEe Ha 5-7 MUHYT OJHOMY U3

CTYJIEHTOB — JUOO MO MX >KEJIAHWI0, TUOO0 1o cBoeMy BbIOOpY. Ilocne cooOmenus



npernoAaaBarciib U CTYACHTHI 3aJIal0T BOIIPOCHI W BBICTYHNAIOT C AJOIOJIHCHHUAMU H
KOMMCHTAapHAMU.
OTtBeTHl Ha BOIIPOCHI, BBICTYIUICHHUA KW AKTHBHOCTH CTYACHTOB Ha 3adHATHU

OLICHUBAIOTCS TEKYILIEU OILIEHKOM.

MeToauveckue yKka3aHus o padore ¢ JuTepaTrypoiu

Hano coctaBuTh nepBoHaYaNbHBIA CIUCOK UCTOUHUKOB. OCHOBOI MOTYT CTaTh
CIIUCOK JIUTEpaTyphl, PEKOMEHJIOBaHHBI B paboueil mnporpamme Kypca. s
yno0cTBa pabOThl MOMKHO COCTaBUTh COOCTBEHHYIO KapTOTEKY OTOOpaHHBIX
VMCTOYHUKOB ((paMUiIMsi aBTOPOB, 3arjiaBUe, XapaKTePUCTUKHU H3IaHUs) B BHJE
pabouyero (aiina B komnbiorepe. Takas kapToTeka UMeEET MPEUMYIIECTBO, T.K. OHA
MO3BOJISIET JA00ABIATh MCTOYHHMKHU, 3aMEHSITh MO HEOOXOAUMOCTH OJHU Ha ApPYyTHE,
yOupaTh T€, KOTOpbIE OKa3aJUCh HE COOTBETCTBYIOLIME TeMaTuke. [lepBoHayanbHbIi
CIIMCOK JIUTEPAaTypbl MOYKHO JOIOJHUTb, HWCIOJb3YS JJIEKTPOHHBIA KaTaJor
oubmmnoreku [[BOY.

PaboTas ¢ nmuTeparypoii mo To¥ WM Apyrou Teme, HaJlo He TOJIbKO MPOYUTATh,
HO M YCBOUTb METOJ| €€ M3YYEHHMs: CHENaTh KPATKUH KOHCIIEKT, allTOPUTM, CXEMY
OPOYUTAHHOTO MAaTEpWiia, YTO IO3BOJISIET OBICTpPEE €ro MOHATh, 3almoMHUTH. He

PEKOMEHAYETCS JOCIOBHO MEPENUCHIBATH TEKCT.
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Hacnopt ®OC

Kon u ¢popmysmposka

Jrtanbl GopMHPOBAHUS KOMIIETEHIIUU

KOMIIEeTeHII U
- CTIPYKTYpy ¥ MeXaHm3Mbl (DPYHKIMOHHPOBAHUS
MakpOMOJIEKYT B  KIETKE, OCHOBHBIE  METOJIBI
UCCIIeI0OBaHUs OMOTIOIMMEDPOB,
- TPUHIWIBI  CTPYKTYpHOW ®  (QYHKIHOHAIHEHOU
OpraHu3allid  MaKpOMOJIEKYJSIPHBIX ~ KOMILJIEKCOB B
3Haer KIETKaX W XpPOMOCOMaX, KOMIUIEKCOB pPETUINKAINH,
TPAHCKPHUIIIINU U TPAHCIISIHH,
- BO3MOKHOCTH H 3a]la4l T€HETHYECKON MHKEHEPHUU MPU
CO3JaHUU MITAMMOB MHUKPOOPTaHH3MOB, COPTOB H TOPOJ
OHK'3 C HCOGXOI{I/IMI)IMI/I u I10JIC3HBIMH CBOﬁCTBaMI/I,
TOTOBHOCTD HCIIOIB30BATh JUArHOCTHUKHU U JICUCHUS HACJICACTBECHHBIX 3360J’ICB3HI/II\/'I y
GyHIaMEHTAIBHBIE ‘ICJIOBCKa.
OMoJIOTHYeCKre TPEACTABICHHUS B - TPUMEHSATh TONY4YeHHBIE 3HAHWUS TIPH PEUICHUU
chepe poheCCUOHANTBHOMN METOJIOJIOTHYCCKHUX, HayYHO-TIPAKTHYECKUX u
JACATCIIBHOCTU JIA IIOCTAHOBKHU H neaarorntdyeCKkux 3ajgad COBpCMeHHOI\/'I MOHGKy.TISIpHOfI
peleHust HOBBIX 3a7a4 TeHEeTHK;
VMeer - OpPUEHTUPOBATHCS B CIIELUATIBHON HAYYHOW JIUTEPATYpE
M0 BOIIPOCaM MOJIEKYJISIPHON T€HETHUKH, KOPPEKTHPOBAThH
CBOM TO3HAHHS B COOTBETCTBUU C Pa3BUTHEM HAyKH U
OHOTEXHOJIOTHH,
- TPUMEHSTh COBPEMEHHBIE METOJIbI aHaJIK3a U TPAMOTHO
HMHTEPIIPETUPOBATH [10JyYCHHBIE NaHHBIE.
MOJIEKYJIIPHO-TEHETUYECKMM ~ MBIIUIEHHEM B cdepe
Bnaneer po(heCCHOHANIBHON JISATEILHOCTA ISl TTOCTAHOBKU H
peleHust HOBBIX 3aja4
I1K-5 3naer Hay4YHbIE TPYMIBI, TMPOBOMIINE WCCIEAOBAaHUS Ha
CHOCOGHOCTH TIPOBOUTH HAy4HbIE poccuiickom JlanbHemM BocToke 10 MOJIEKYJISIpHOU
uccnenoBaHus (B COOTBETCTBHU C T'CHETHKE
HAIPABIEHHOCTBIO (mpodunem) MPOBOJUTh HAy4HbIE MCCIIEIOBAHUSA IO MOJIEKYJISIPHOM
IPOrpaMMbl MaFI/ICTpaTypBI) B VmMmeer reHeT%Ke B HCIIX Pa3BUTUA HAYYHOr'o IIOTCHIIMAla
obMacTH GUOTOTMH B  LENsx poccuiickoro JlanmeHero BocToka M OCBOEHHS pecypcoB
MupoBoro okeana
pasBUTHSL HAYYHOTO TOTEHIMAa —
pocemickoro Namsaero Bocroka u HAaBHIKAMM  TPOBEJICHMA  HAYYHBIX ~MCCIE/IOBAHUH B
001acTH MOJIEKYJISIPHOM TEHETHKH B LEJAX Pa3BUTHS
OCBOCHUA  pecypcos  Muposoro Hay4YHOTO MoTeHIMaia poccuiickoro JlansHero Boctoka u
OKeaHa (B COOTBETCTBMM  C | Brajeer | OCBOEHM pecypcos MHPOBOTo okeaHa
IIporpammamu pa3BHUTHUS u
ITOBBIIICHUS
KOHKypeHTocrocooHocTH [IBOY)
MK-12 yueOHBId MaTepuas 10 MOJISKYJSIPHOW TEHETHKE,
3Haer HEOOXOJUMBIN M1 YTEHUs JISKIUH W TpErojaBaHus B
BIATeHHe HABBIKAMIL 001eo0pa3oBaTe/IbHbIX OpPraHM3alMAX, a TaKk XKe B

00pazoBaTeNbHBIX OPTaHU3ANMIX BBICIIETO O0pa30BaHUS




(dopmupoBaHus yueOHOTO U JUIs pyKOBOJICTBA Hay4HO-HCCIEA0BATEILCKON paboToi
MaTepuana, YTeHUS JICKITH, 00y4aroIuXxcs
TOTOBHOCTH K NPETOJaBaHUIO B - GopMupoBaTh Y4eOHBIN MaTepuan AJsl YTCHHS JISKIHHA
06H1€06p330BaTeJIbHLIX npu nmpernoJgaBaHnumn B O6H1606pa30BaTCHI)HLIX
OpraHmaIMAX, A TaK Ke B Opram3almsix, a Tak XKe B 00pa30BaTEIbHBIX
OpraHM3aIMAX BBICIIETO 00pa30BaHNS,
0o0pa3oBaTeNbHBIX OpraHu3alusaX | Ymeer . .
5 -  PYKOBOAWTH HAay4HO-MCCIIEIOBATENbCKON paboToii
BBICIIIETO 00pazoBaHus u OBy UAIOTIHXCH
PYKOBOICTBY Hay4HO- - TOpeACTaBIsATh y4eOHBI Marepuaa B  YCTHOM,
HCCIIe/I0BATENICKOM paboroit NUCbMEHHON U Trpaduueckoil dopmax I pa3IUdHBIX
o0ydarommxcs, yMEHHEM KOHTHHTE€HTOB ClyliaTenei
HpEJCTaBIATh yueOHbIH MaTepHan - HaBblkamMu (opmupoBaHUS yueOHOro MaTepuaia,
B YCTHOH, THCBMCHHOH H YTEHUs] JIEKIHUH, HEOOXOMUMBIX AJsl MpPenoJaBaHus B
rpauueckoii dopmax s 00meo0pa3oBaTeIbHbIX OpPraHU3alMIX, a TaKk >Xe€ B
PATHYHBIX KOHTHHIEHTOB | Brrazeer 00pa3oBaTeNbHBIX OPTaHU3ALUSIX BBICIIECTO 06pa3OBaHI/I$I;v
. - HaBBIKAMH PYKOBOJCTBAa Hay4HO-HCCIIECIOBATEIbCKOM
clrymraTenen N i
paboToi 00yJaroIIHIXCs;
- HaBBIKAMH TIPEACTABICHUS Y4eOHOro Marepuaia B
YCTHOW, MUCbMEHHOW W rpaduyeckoil ¢opmax mms
Pa3IMYHBIX KOHTUHICHTOB CIIyIIaTeIei
Neo | KonTponupyemsie MOAYy N OueHoYHbIE CpEeACTBA -
1/ /pa3neibl / TeMBbI Komp u 3Tams: HAUMEHOBAHHE
I JUCLIUTUTUHBI dbopMupoBaHUs TEKYIIUN | MIPOMEXKYTOUHAS
KOMIETEHIINI KOHTPOJIb aTTecTaluus
1 (P A3JIEJI 1. CprKTypa OIIK-3 | 3uanue VO-2 YO-1
1 CBOMCTBA Ymenue I1P-1
Bnanenue
HYKJICMHOBBIX KUCJIOT
[TK-5 3HaHue YO-2 YO-1
[IK-12 | Ymenwme I1pP-1
Bnanenne
2 PA3IEJ II. OIIK-3 | 3uanue VO-2 VO-1
MakpomouiekynsipHas YmeHue I1P-1
Bianenue
crtpykrypa JHK A
[TK-5 3HaHue YO-2 YO-1
[IK-12 | Ymenue I1P-1
Bnanenne
3 PA3IEJT III. OIIK-3 | 3uanue VO-2 VO-1
['eHeTHYECKHE YmeHne I1P-1
Bnanenue
MIPOIIECCHI
[TK-5 3HaHue YO-2 YO-1
[IK-12 | Ymenue I1P-1
Bmanenne
4 | Paznen V. CprKTypa OIIK-3 | 3uanue VO-2 VO-1
reHoMa Ymenue I1P-1
Bnanenue




[TK-5 3HaHue YO-2 VO-1
[IK-12 | YMmeHnue I1P-1
Bnanenne
5 |P A3JIEJI V. OIIK-3 | 3uanue YO-2 VO-1
DYHKIIMOHUPOBAHHE Ymenue IP-1
Bnanenue
T¢HOMAa
ITK-5 3HaHue YO-2 VO-1
[IK-12 | YMmeHnue I1P-1
Bnanenne
6 | P A3JIEJI VI. OIIK-3 | 3uanue VO-2 VO-1
Bbuocunres 6enka Ywmenne IP-1
Bnanenune
[TK-5 3HaHue YO-2 VO-1
[IK-12 | YMmeuue I1P-1
Bmanenne
7 | PABAEJI VII. OIIK-3 | 3uanue VO-2 vVO-1
HecTtaOWibHOCTD Ymenue I1P-1
Bnanenue
T¢HOMa
ITK-5 3HaHue YO-2 vVO-1
[IK-12 | YMmeuue I1P-1
Brmanenne

IIIkana oueHUBaHUA YPOBHS C(POPMHPOBAHHOCTH KOMIIETEHLIUI

Kon u dopmynupoBka | Itanbl GopMUPOBAHUS KOMIIETEHIIUH KpHUTepuu NnoKa3aTeJun
KOMIIETCHIIMHA
- CIpYKTYpy H | 3HaHUE CIOCOOHOCTh
MEXaHU3MBI CIPYKTYPBI U | HCIIOIB30BaTh
OIIK-3 (YHKIIMOHMPOBA | MEXaHU3MOB 3HAHUA
TOTOBHOCTE HHA (YHKIIMOHUPOBAH | CTPYKTYpPHI 5
HCIIONB30BATE MaKpOMOJIEKYT B | U1 MAaKPOMOJIEKYJ | MEXaHU3MOB
dyHIaMeHTaNbHBIE KJIETKe, B KJIeTKe, | QyHKIMOHUPOBAH
OHOIIOTITICCKIe OCHOBHEIE OCHOBHBIX us
TIpeICTaBIICHHS B | 3HaeT METOBI METOLOB MaKpOMOJIEKYTI B
chepe (moporossIit HCCIIE0BAHUS HCCIIE0BAHUS KJIETKE,
podecCHOHANTLHON YPOBEHB) OHMONOIMMEPOB, O6MONOIMMEPOB, OCHOBHBIX
NEATENBHOCTH  JUIs - MPUHLMNIIEL | IPUHIIUIIOB METOI0B
TOCTAHOBKH " CTPYKTYPHOM U | CTPYKTYPHOM U | UCCIIEIOBAHUs
pereHust HOBEIX (YHKIMOHATBHO | (QYHKIMOHAIBHOM | OMOMOJIMMEpOB,
3aj1a4 U  OpraHu3aluy | OpraHu3alnuu IIPUHLIUIIOB
MaKpOMOJIEKYJISID | MAKPOMOJIEKYJIAP | CTPYKTYPHOH U
HBIX KOMIUIEKCOB | HBIX KOMIIJIEKCOB | (DyHKIIMOHAIBHON

B KJIE€TKax n

B KIJIETKax n

OpraHu3aIuu




XpOMOCOMax,
KOMIIJIEKCOB
peIUINKALINH,
TPAHCKPUIILIUA U
TPaHCIIAIUH,
- BO3MOYKHOCTH
H 3aJa4n
TeHEeTHYCCKOM
WHXXEHEPUU TMpHU

CO3/IaHHH
LITAMMOB
MHUKPOOPTaHU3MO
B, COPTOB H
TOPO/T c
He00XOIUMBIMHA
H MOJIE3HBIMH
CBOMCTBAMH,

JAUAarHoCTUKH u
JICYCHUS
HaCJI€ACTBCHHBIX
3a0oneBaHul Y

XpOMOCOMaXx,
KOMIIJIEKCOB
peIUTUKALINIH,
TPAHCKPHUIILIUA ¢
TPaHCIISIIUH,
BO3MOKHOCTEH U
3a7a4
TeHETHYCCKOM
WHXXEHEPUU TpHU

CO3aHUM
IITaMMOB
MHKPOOPTraHU3MO
B, COpPTOB H
opo/1 c
HEOOXOJIMMBIMU U
II0JIC3HBIMHU
CBOMCTBAMH,

JAUAarHoOCTUKH u
JCYCHHS
HaCJICACTBCHHBIX
3a0osieBaHUl Y

MaKpPOMOJIEKYJISIP
HBIX KOMIIICKCOB
B  KIETKaxX |
XpoMocoMmax,
KOMIIJICKCOB
peIUIMKALINH,
TPAHCKPHUIILINU U
TPaHCIIALUH,
BO3MOXKHOCTEH U
3amad
TeHETHYSCKOM
WHXCHEPUU TIPU

CO3JaHUHU
HITAMMOB

MHKPOOPTaHU3MO
B, COPTOB H
opoJI c

HEOOXOINMBIMHU U
MTOJIC3HBIMHU
CBOMCTBaMH,
IUArHOCTUKA U

yeJIoBeKa. yeJIoBeKa JICUSHUS
HacjeACTBECHHBIX
3aboneBaHuil  y
yeJIoBeKa
- NPUMEHSTH | yMEHUE CIOCOOHOCTh
HOqueHHBIe HpI/IMeHSITL HpHMerITB
SHAHMS npu IIOJTyYEHHbIE IIOJTyYEHHbIE
3HAHUA MpY | 3HAHUS npu
peleHnu
peleHnu peleHnu
METOAOTIOTHHECK METOJOJIOTHYECK | METOJIOJIOTHYECK
Hx, HaydHO" | px Hay4yHO- | UX, Hay4HO-
OPAaKTUYCCKUX W | IPAaKTUYSCCKUX U | IPAKTUUCCKUX U
HEeIaroruyeckux | IMeJarorudyecKux MeaarorudecKux
3agaq 3a7a4 3a71a4
yMeer COBPEMEHHO COBpeMCHHOI/Iu COBpeMeHHOI/IU
o . MOJIEKYJIIPHOU MOJIEKYJIIPHOM
(MIpOABUHYTHINA) | MOJICKYJISIPHOMN
T€HETHUKMU, T€HETUKHU,
TCHCTHKH, OPUEHTHUPOBATHCS | OPUEHTUPOBATHCS
- B CIEHUaJbHOM | B cHeNHUAILHOU
OPHUEHTHPOBATLCA | HAYYHOM Hay4HOU
B CHCHH&HLHOﬁ JIATCPATYPpC o | JIMTCpaTrype 110
HAYYHOH BOIIpOCaM BOIIpOCaM
MOJIEKVYIIIPHON MOJIEKVIISIPHON
JUTEepaTtype 1o OJICKYIIAPHO OJICKYIAPHO
T€HETHUKH, TCHETHKH,
BOIIpOCaM
. KOPPEKTUPOBATH KOPPEKTUPOBATh
MOJICKYIIAPHOU CBOM TIO3HAHUS B | CBOM TIO3HAHHS B
TCHCTHKH, COOTBETCTBHHU C | COOTBETCTBHUU C




KOPPEKTUPOBATH
CBOU IIO3HAHHS B
COOTBETCTBHU C
pa3BUTHEM HAyKH
u
OMOTEXHOJIOTHH;
- PUMECHSITh
COBpEMEHHBIC
METOJbI aHaIM3a
u TPaMOTHO
HWHTEPIPETHPOBA
Th  TOJIyYCHHBIC

pa3BUTHEM HAYKH
u
OMOTEXHOJIOTHH;
MIPUMCHSITh
COBPEMEHHBIC
METOJBI aHaln3a
u IPaMOTHO
WHTEPIPETUPOBAT
b MOJTy4CHHBIC
JIAHHbBIE

pa3BUTHEM HAYKH
u
OMOTEXHOJIOTHH;
MPUMCHSITh
COBpPEMEHHBIEC
METOJbl aHaJn3a
u IPaMOTHO
UHTEPIPETHPOBAT
b HOJTy4CHHBIC
JIAHHbBIE

JIaHHBIC.
BIIAJICHUE CIIOCOOHOCTh
MOJIEKYJIAPHO- MOJIEKYJISAPHO- UCIIOJIb30BaTh
TCHETUYECKUM TCHETUYECKUM HaBBIKU
MBIIIIJIECHUEM B | MBIIIJICHUEM B | MOJICKYJISIPHO-
chepe chepe TCHETHYECKOTO
BJIAJICET MPO(eCCHOHATBH npoeCCUOHANIBH | MBIIUICHUS B
(BBICOKHIA) . Oif JIeATeNBHOCTH | cepe
OU IEATEIbHOCTH
a JUISL  TIOCTAHOBKH | TPO()ECCHOHAIIBH
AV TIOCTAHOBKH | 4 pelIeHus | Ol JIesITebHOCTH
14 pCUICHUA | HOBBIX 3aJ1a4 IS IIOCTaHOBKH
HOBBIX 33/1a4 51 pemeHns
HOBBIX 3a/1a4
Hay4dHbIe TPYIIBL, | 3HAHHE  HAYYHBIX | CHOCOOHOCTH
TK-5 HPOBOJIALINEC rpyI, UCII0JIb30BaTh
CIIOCOOHOCTH UCCICNOBAHMA - HA | popopsiimx 3HAaHUS O HAyYHBIX
OCCHICKOM
MPOBOMMTL - HAYHHBIC P WCCIIEIOBAaHMUS  HA | TPYIax,
HCCIIEJOBAaHMU (B | 3HaeT Hanbnem Boctoke OCCHICKOM [POBOALLIX
COOTBETCTBHH ¢ | (moporossIit no  mosexysproii | P P
) FeHETHKE HansHem Bocroke | uccnenoBanus — Ha
OBEHb . N
HArpaBJICHHOCTBIO yp [0 MOJICKYJISIPHOM | pOCCUICKOM
(mpogrnem) TE€HETHKE HansHnem Boctoke
TIpOrpamMMel M0 MOJIEKYJISIPHOM
MarucTparyphbl) B FeHETHKE
obmacti Guonornu B MTPOBOJIUTH YMEHHE TPOBOJUTH | CIIOCOOHOCTH
X BHUTHS
Hedt pa3 Hay4IHBIC Hay4YHbIE IIPOBOJIUTH
HayHHoro moterimana UCCIACNOBAHMA 1O | yeopenoBanmst 1o | HAydHBIE
HHCKOT MOJIEKYJISIPHOM N
POCCHHCKOTO yIAp MOJICKYJISIPHOM UCCIICJIOBAHUS  TI0
HansHero Boctoka u T€HETHKE B LEIIX .
FCHETHKE B IENAX | MOJCKYJISIPHON
OCBOEHHS  PECYPCOB PasBUTH
HAYYHOTO Pa3BHUTHS HAYYHOTO | TCHETHKE B IICIIAX
MupoBoro okeana (B | YMEET
p ( {n ONBUHYTHII) MOTEHLIHAIA MIOTEeHIIAATa Pa3BUTHS HAYYHOTO
COOTBCTCTBUH ¢ POABHHYT POCCHICKOTO POCCHICKOTO MOTEHIHalIa
IIporpammamu o
porpamma Hanerero Boctoka | JTappnero Bocrtoka pOCCHIICKOTO
PasBHTHA = u OCBOCHIA | ocBoenus | JlansHero BocToka
MTOBBIIICHUS pecypcos pecypcos u OCBOCHHS
KOHKYPEHTOCIIOCOOHO Muposoro okeana
MupoBoro okeaHa | pecypcoB
ctu [IBOY)

MupoBoro okeaHa

BJIAJIEET

HaBBIKaMH

BJaJICHHAE

CIIOCOOHOCTD




(BBICOKMIN)

MPOBEICHUS
HaY4YHBIX
HCCIeIOBAaHUNM B
obnactu

HaBBIKaMH
MPOBEJICHUS
HAaYYHBIX
HUCCIeN0BaHUN B

HUCIIOJB30BAaTh
HaBBIKH
IMMPOBCACHUA
Hay4YHbIX

MOJIEKYJIAPHOMI obnactu HCCIENOBaHUI B
TCHCTUKHU B LCIIIX MOJ'IeKyanHOﬁ obnactu
Pa3sBUTUA I'CHCTUKH B LCIAX MOJ'ICKynSIpHOﬁ
Hay4YHOI'O Pa3BUTHUA HAYUHOI'O | TCHECTUKKU B MCIIAX
IIOTCHIIMAJ1a IIOTCHIIMAJ1a Ppa3BUTHUA HAYIHOT'O
pOCCHIICKOTO poccHiickoro MOTEHLIHAJIA
Hanpnero Bocroka | lansHero BocToka | poccuiickoro
u OCBOCHUS | U ocBoenus | JlampHero BocTtoka
pecypcos pecypcoB u OCBOCHHS
MupoBoro okeana | MUpPOBOrO OKeaHa | pecypcoB
MupoBoro okeaHa
CTIIOCOOBI U | 3HaHUE CIOCO0O0B | CHOCOOHOCTh
METO/IbI u METOJIOB | UCIIOJIb30BATh
[1K-12
(bopmupoBaHus (dopmupoBaHus 3HaHUS CIOcO00B
y4eOHOro y4eOHOro u METOJIOB
BJIQJICHUE HABBIKAMU
Marepuana, MaTepuana, dbopMupOBaHUS
(bopmuposanus YTeHUsI JIeKIUI B | YTEHUS JIEKIUH B | yueOHOTO
y4eOHOro oOmreodpaszoBare | o0eoOpazoBareln | MmaTepuaia,
MaTepuana, UTeHUs JIbHBIX BHBIX YTEHUsI JISKIIMH B
JeKIuii, TOTOBHOCTh OpraHu3alusaX, a | opraHu3anusIxX, a | obmeoOpa3zoBaresn
K [PENOJABAHNIO B TaK xKe B | Tak xKe B | bHBIX
HaeT BaTEJIbHBI BaTEIbHBIX TaHU3AIUSIX
06111606pa30oBATEIBH 3Hae § oOpazoBaren oOpazoBaren OpraHu3aiusax, a
(ToporoBbIit X OpraHu3aIusaX | OpraHu3alusIx TaK xKe B
BIX OpTraHMU3aIUsX, a
YPOBEHB) BBICILIETO BBICILIETO 00pazoBaTeNbHBIX
TaK xe B 00pazoBanws, 00pa3oBanws, OpraHu3aIKsAX
00pa3oBaTesbHbIX OJIXOJIBI V1A | IIOOXOJ0B 1 | BBICIIIETO
OpTraHU3aIUIX OpraHHu3aIu OpTraHHu3aI’ o0Opa3oBaHus,
BBICILIETO PYKOBOJACTBA PYKOBOJCTBA IIoAX0a0B JJIsL
06pazoBaHus - Hay4HO- Hay4YHO- OpTraHU3aIu’
HCCTIEOBATENIbCK | MCCIIEIOBATENBCK | PYKOBOJICTBA
PYKOBOJACTBY - o | . N
ot paboToii | oit paboToii | Hay4HO-
Hay4YHO-
ayuHo oOyuaromuxcst oOyuaromuxcs HCCJIEIOBATEIbCK
U CCJIEIOBATEIbCKOM oii paGoToit
paboToii o0yyaromuxcs
oOyJaromuxcs, (dhopmMupoBarthb yYMEHHE CIIOCOOHOCTh
yMeHHeM y4eOHBIi (dhopmupoBartb dbopMupoBath
NPEACTABIATE MaTepual, yueOHBI yueOHBI
. TOTOBUTHCS K | MaTepual, Marepuan,
yueOHBI MaTepuan .
. YTEHUIO JIEKIIUI B | TOTOBUTHCS K | TOTOBUTHCS K
B ycTHOM, o0mreobpazoBare | YTCHHIO JICKIIUW B | YTEHUIO JICKITUH B
ITACbMCHHOM n cer JILHBIX obrmieoOpa3oBarel | o0ieoopa3zoBaren
rpaduueckoit 22[\/[ ONBHHYTHIH) OpraHu3amusaX, a | bHBIX BHBIX
dopmax VTS p T TaK xKe B | OpraHu3alusx, a | OpraHu3anusx, a
pasIUUHBIX 00pa3oBaTeNbHBl | TaK xKe B | TaK Ke B
KOHTHHICHTOR X OpraHu3anusx | 00pa3oBaTeNbHBIX | 00pa30BaTEIHHBIX
. BBICITIETO OpraHU3aIHIX OpraHU3aIHIX
ciymarenei
o0Opa3oBaHuUS; BBICIIETO BBICIIIETO
PYKOBOJIUTH oOpa3zoBaHus; oOpa3zoBaHus;
Hay4HO- PYKOBOJHTH PYKOBOJUTH




HCCIEA0BATENbCK | HAYYHO- Hay4HO-
ol paboToM | MCCIeA0BATENIbCK | UCCIIEI0BATENBCK
o0yJaronmxcs ot paboToii | oi paboToi
00yJaromuxcs 00yJaromuxcs
HaBbIKAMH BJIAJICHUE CIIOCOOHOCTh
(bopmupoBaHus HaBbIKaMU UCII0JIb30BaTh
y4eOHOT0 hopmupoBaHus HaBBIKH
Marepuaa, y4eOHOTO dopmupoBaHus
YTEHUs JIEKUMH B | Marepuana, yueOHOro
o0mieoOpa3oBare | YTCHHs JICKIMA B | MaTepuaa,
JIbHBIX oOmieoOpas3oBares | YTEHUS JIKIHMA B
OpraHu3alysX, a | bHBIX o0meo0Opa3zoBaren
TaK xKe B | OpPraHM3alusX, a | bHBIX
oOpa3oBaTeNbHbl | TaK xKe B | OpraHu3auusx, a
X OpraHu3anusx | 00pa3oBaTelbHBIX | TaK xKe B
BBICILIETO OpraHMu3aIusIX o0pa3oBaTeNbHbIX
o0Opa3oBaHus; BBICIIIETO OpraHu3alMsIX
PYKOBOJCTBA o0Opa3oBaHMUs; BBICILIETO
— Hay4HO- PYKOBOJICTBA o0Opa3oBaHus;
. UCCIIEIOBATENbCK | HAyYHO- OBO/JICTBA
(BBICOKHIA) on paboToi I/ICZJI'IIG,ZLOBaTeJ'ILCK gZ;IHo-
o0ydJarommxcs; oit paboTol | HcCIea0BaTEeIbCK
yYMEHHEM oOyJaronuxcs; oif paboToii
MIPEICTaBIATh YMEHHUEM oOyyaromuxcs;
y4eOHBIN NPEACTABIIATh yMEHUs
MaTepuan B | yueOHBIi IPEJICTaBIISTh
YCTHOH, Marepuall B | yueOHbIi
IIACBMEHHOW ¥ | YCTHOW, MaTepual B
rpadu4ecKoit IIUCBMEHHOW U | YCTHOH,
bopmax Uist | rpaduueckoi IIUCBMEHHOW W
pa3IMYHBIX ¢bopmax Ui | rpaduvecKoit
KOHTHUHT€HTOB Pa3IMYHbIX dopmax Ui
cIIymaresiaeu KOHTHHI€HTOB pa3IMYHBIX
cyuiaTenein KOHTUHTE€HTOB
CyuiaTeneun

MeToanuyeckue peKoMeHIaluu, ONpeessiioniue nNpouexypbl OllecHUBAHUSA
pe3yJIbTATOB OCBOCHHS JUCHMILIHUHBI

TeKyH_IaH H  TPOMCKYTOUHAA aTTeCTaluda CTYACHTOB 110 AWCHUIIIIMHEC

«MonexyisapHas

T'CHCTHUKA)»

IPpOBOJUTCA B

COOTBETCTBUU C

HOpMaTUBHBIME akTamu JIBDY u siBnsiercs 00s13aTeIbHOM.

JJOKAJIbHBIMH

[To u3zyyaemoNl IUCUMIUIMHE I TEKYILIErO0 KOHTPOJISI U IPOMEKYTOYHOU

(cemMecTpoBOI) aTTeCTALMK HUCIOIb3YIOTCS CIETYIOIINE




OIIEHOYHBIE CPEJCTBA:
1. VYcTHbiii onpoc:
YCTHBIH orpoc B (hopme cobecenoBanus (YO-1),
koy10kBuyM (YO-2);
2. ITucemennsie padotsl (I1P):

tectsl (ITP-1);

YcrHblii onpoc - HamboJiee PaclpOCTPAHEHHBIM METOJA KOHTPOJS 3HAHUUN
ctyneHToB. [lpu ycTHOM ompoce yCTaHaBIMBAECTCS HEMOCPEICTBEHHBINM KOHTAaKT
MEXKJy MpPEnoJiaBaTeleM M CTYJIEHTaMH, B IIPOILIECCE KOTOPOro IMPENoJaBaTeNb
MOJTy4aeT IIMPOKUE BO3MOXHOCTH JJI OIIEHKH KOJIMYECTBA U KaueCcTBa YCBOCHUS
cTyleHTaMu ydeOHoro marepuana. OH siBiseTcs Hambojee paclpOCTPAHCHHOU U
aJIeKkBaTHOM (POPMOI KOHTPOJIS 3HAHUM ydyalTuxcs, BKIIOYAeT B ceOsi cobeceioBaHue
(rTaBHBIM 00pa30M Ha SK3aMEHE U 3a4eTe), KOJUIOKBHYM, JOKIIAI.

Kputepuu oLICHKH YCTHOIO OTBETA:

«5 6aoB» BBICTABJISETCSA CTYJEHTY, €CJIM OH Ha 00CY)XJaeMble BOIIPOCHI J1aeT
MPaBUJIBHBIC OTBETHI, KOTOPBIC OTIMYACTCS TTYOMHOW M MOJTHOTOM PACKPBITUS TEMBI,
yMeeT JieJIaTh BBIBOJIbI M 00O0OIICHHMS, 1aBaTh aprYMEHTUPOBAHHBIEC OTBETHI, KOTOPBIC
JIOTHYHEI U IIOCJIEJ0BATEIIbHBEI.

«4 OGama» BBICTABIIACTCS CTYISHTY, €CIM OH Ha OOCY)KJIaeMbI€ BOIPOCHI J1acT
MPaBUJIbHBIC OTBETHI, KOTOPHIC OTJIMYAETCS ITYOUHOU M MOJTHOTOM PaCKPHITUS TEMBI,
yMeeT JejaTh BBIBOJBI M OOOOIIEHUS, OJHAKO JOIMYCKAaeTCs OJHY-JBE OIIMOKH B
OTBETAaXx.

«3 Oaysia» BBICTABISACTCS CTYIEHTY, €CJIM OH Ha OOCYXKJIaeMbI€ BOIMPOCHI J1aeT
OTBETHI, KOTOPBHIE HEJIOCTATOYHO IMOJHO €ro PacKpbIBalOT, OTCYTCTBYET JIOTUUYECKOE
MOCTPOEHUE OTBETA, TOMYCKAET HECKOJIBKO OITHOOK.

«2 Oaysia» BBICTABIISACTCS CTYIEHTY, €CJIM OH Ha OOCYXKJIaeMbI€ BOIMPOCHI J1aeT

OTBCTbI, KOTOPLIC IMOKA3bIBAKOT, YTO HC BJIAJICCT MATCPHUAJIOM TCMbI, HC MOKCT J1aThb



AaBaTb ApPryMmMCHTHUPOBAHHBLIC OTBCTLI, JOIIYCKAKOTCA  CCPLC3HLIC OIMOKK B

COACPIKaHNU OTBCTA.

CeMHMHAP-KOJIJIOKBUYM MOXET CIYXHUTh (POPMON HE TONBKO MPOBEPKU, HO U
NOBBILICHUS] 3HAHUN CTyAEHTOB. Ha KOIIoKBHymMax MOTYT OOCYXAaTbCsl BCE WU
OTJEJIbHBIE TEMBI, BOIIPOCHI U3y4aeMOro Kypca.

Kpurepuu onieHkr 3a BBICTYIUIEHHS (JIOKJIabl) Ha KOJUIOKBUYMAx T€ K€, UTO U

IIpu YCTHOM OTBCTC.

Tect sABNsieTCs NHUCHMEHHOW WM KOMIBIOTEpHOM (HOPMON KOHTPOJIS,
HamnpaBJICHHOM Ha NPOBEPKY BIAACHUS TEPMHUHOJOTMYECKUM amnmaparoM U
KOHKPETHBIMU (TOYHBIMHU) 3HAHUSIMHU B 00JacTh (QYHIAMEHTAIBHBIX U MPUKIAIHBIX
JIMCILTUTLINH.

KDI/ITGDI/II/I OLICHKH TCCTAa.

5 OGamnoB BBICTaBIsETCA CTyaAeHTy, ecnu oH oTBeTwia Ha 100-90 % ot Bcex
BOIIPOCOB.

4 Gayia BeICTaBIIsIeTCS 3a IPaBHIbHBIN O0TBET Ha 8§9-80 % OT Bcex BOMPOCOB.

3 Oajuta BBICTABIISIETCA 3a MPABHIbHBIN OTBET Ha 79-65 % OT Bcex BOMPOCOB.

2 Oasta BBICTABIIIECTCA 3a MPaBWIbHBINA OTBET Ha 64-50 % 0T Bcex BOIPOCOB.

1 Gamma BeICTABISIETCS 3a MPaBHIBHBIN oTBeT MeHee 4eMm Ha 50 % oT Bcex

BOTIPOCOB.

OneHo4vHblIe cpeacrea aJjist l'IpOMe)KyTO‘IHOﬁ arrecranun

B kadecTBe 3aKIIIOUMUTENIBHOTO JTamna MNPOMEXKYTOUYHOU (CEMeCTpOBOM)
aTTECTAIlMH MPETyCMOTPEH IK3aAMEH.

MeTtoauyeckue yKkazaHusi o cavye IK3aMeHa

Ha sk3ameHe B KayecTBE OIIEHOYHOTO CPEJICTBA MPUMEHSIETCS coOeceI0BaHUE
10 BOMPOCaM OWJIETOB, COCTABICHHBIX BEIYIIUM TPEIOJaBaTeeM U MOIMHCAHHBIX

3aBeyroUM Kadeapoi. DKk3aMeHbl IPUHUMAIOTCS BEAYIIUM MPEIo/iaBaTesIeM.



Bo Bpemsi mpoBeneHus 3K3aMeHa CTYIEHThl MOTYT IOJIb30BaThCs paboueit
IporpaMMoil yuyeOHON AUCUMILIUHBL. B ciiydae MCIob30BaHUs CTYACHTOM CPENICTB
JUIS CIIMCBIBAHMS, DK3aMEHATOP MMEET MPABO YAAIUTh CTYAEHTA C JK3aMEHa, a B
DK3aMEHAIMOHHYIO BEOMOCTb IIOCTABUTH HEYJOBIECTBOPUTEIBHYIO OLICHKY.

[Ipu siBke Ha SK3aMEH CTYJEHTHI 00sS13aHBI UMETh MPU CEOE 3aUETHYIO KHUKKY.
[IpenoaBarenpb 3anoiHIET COOTBETCTBYIONINE Ipadbl 3a4€THON KHMKKU CTYJEHTA U
IPYINIIOBON BEAOMOCTH.

JIJist cnauu yCTHOTO 3K3aMeHa B ayIUTOPUIO OJJHOBPEMEHHO IMpUTiamaercs 5-6
CTYJEHTOB. BBIXOIWTH M3 ayauTOpUM BO BpeMs MOJATOTOBKM K OTBETam 0e3
pa3pelIeHnsl HK3aMEHAaTopa CTyIAEHTaM 3ampemaercs. Bpewms, npepocraBisiemMoe
CTYJEHTY Ha IIOJrOTOBKY K OTBETY Ha YCTHOM 3K3aMeHe — 30 MUHYT.

[Ipu npoBeaeHNN dK3aMeHa YK3aMEHAIIMOHHBIA OWIIET BEIOUPAET CaM CTYJIEHT.
DK3aMEHAaTOp MOXET 3aJaBaTh JONOJHUTENbHBIE BONPOCHL. Ecimm  CTyIeHT
3aTpyJHSAETCSl OTBETUTh Ha OJIMH BONPOC BHIOpAHHOTO OuWieTa, eMy paspeuiaercs
B3SITh APYTOM OMIIET, IPU 3TOM OLICHKA CHUKAeTCs Ha Oasl.

IIpr 1mpoMEXyTOYHOM aTTEeCTallM¥ YCTAHOBJIEHBI OLICHKM: Ha 3K3aMEHax
«OTIIMYHO», «XOPOLIO», «YHAOBJIECTBOPUTEIBLHO» U «HEYIOBIETBOPUTEIILHO», Ha
3a4€Tax— «3a4TEHO» U «HE 3aYTECHO.

[Ipu HesiBKe CTyAeHTa Ha 3K3aMeH 0€3 yBaXXUTEJIbHOW MPUYMHBI B BEIOMOCTH
JIEJIaeTCs 3aIUCh «HE SABUIICSD.

OneHKH, BBICTABIICHHBIE 3K3aMEHATOPOM I10 UTOraM 3K3aMEHOB, HE MOJJIEkKAT
nepecMoTpy. CTYyIEHT, HE COIJIaCHBIA C BBICTABIECHHOW OILICHKOW, MMEET MpaBo
nojaTh 3asBieHUe Ha wuMs aupekropa Illkonsl. B ciyuae 000CHOBaHHOCTH
IIOAAHHOTO 3asBJICHUs AUpeKTop IIIKOJBI CcO31aeT KOMHMCCHIO B COCTaBE TpeEX
npernojiaBarenieil mo coorBeTcTByroneil kadenpe. OneHka, MOTy4YeHHAs CTYACHTOM
BO BpeMs IIEPECAAYM DK3aMEHA KOMUCCHUH, SIBJISIETCA OKOHYATEIbHOM.

KDI/ITGDI/II/I BBICTABJICHHMA OLICHKH Ha 3K3aMCHC

OrneHka «5» CTaBUTCS TOT/a, KOT/Ia CTYyI€HT CBOOOJHO BIAJCET MAaTEPUAIOM U

HC AOITYCKaAcT onoOoK IIpru OTBCTC Ha BOIIPOCHI 3K3dAMCHAIIMOHHOTO 6I/IJ'IeTa, KpoMm¢e



TOTO JIETKO OPUEHTUPYETCS B MATEPHUAJIE U3yYAEMOW TUCUUILUIMHBI, YTO OTMEYAETCS B
OTBETAaX Ha JOTOJHUTEIbHBIE BOITPOCHI.

Ouenka «4» cTaBUTCA TOTJa, KOT/Aa CTYAEHT 3HAET BECh U3YUEHHBIM MaTepua;
HO JIOIyCKAeT HEKOTOPhIE HETOYHOCTHM B OTBETaX HA BOMPOCHI 3K3aMEHALIMOHHOTO
OwieTa ¥ Ha JIOMOJHUTEIBHBIE BOMPOCH, KOTOPBIC 3aJacT MpernojiaBaTeib, HO MpHU
ATOM MOKET UCIIPABUTh OIIMOKY MPHU 3aJaBaHUH €My HaBOISAIIUX BOIIPOCOB.

Ouenka «3» CTaBUTCS TOT/A, KOTJa CTYACHT UCIBITHIBACT 3aTPYJHCHUS MPU
OTBETC Ha BOMNPOCHl JK3aMEHAIIMOHHOrO  OwWjiera, IUIOXO OTBEYaeT Ha
JIOTIOJTHUTEIIBHBIE BOMPOCHI MPETOIaBATEIIA.

Ouenka «2» CcTaBUTCS TOTAA, KOTJAAa CTYACHT HE BIAJEeT MaTepualiam
W3y4aeMOM JHCUMIUIMHBI M HE OTBEYACT Ha JOIMOJHUTEIBbHBIE BOIPOCHI

npernoaaBaTcIA.

BOHpOCbI K 3K3aMEHY 110 TUCHHUILJINHE «MoneKmepHaﬂ Ir¢eHETHKA»

1. IlepBuunas cTpykTypa HykiaenHoBbix kucioT, JJHK u PHK.
2. MakpomonekymsipHas ctpykrypa JJHK.

3. YpoBuu opranuzanuu ynakoBku JJHK y ¢aros u 6axrepuii.
4. YpoBuu ynakoBku JIHK y BeICIIIUX OpraHU3MOB.

5. I'enernueckas ¢pynkuus JHK.

6. ABTokartanutuueckas Qynkuus: penyrukarus JJHK.

7. Tunel 1 Mexanu3mbl pekoMOunanuu JIHK.

8. @yHKIIMOHAIBbHAS 3HAYMMOCTh Moaupukauu JIHK.

9. Mexanu3msl penapanus JHK.

10. CtpykTypa reHOMa y BBICHIUX OPTaHU3MOB

11. CtpykTypa reHOB y BBICIIMX OPTaHU3MOB



12. I'erepokaranutnueckas pynkuus JJHK: tpanckpunuus u 6uocuntes PHK.
13. Perynsitus paboThl T€HOB y MPOKAPUOT, OakTepuil U ¢Garos.

14. ITpoueccunr PHK. Ctpykrypa matpuunoit PHK sykapuor.

15. CtpykTypa u GyHKIHS puOOCOM.

16. Ctpykrypa u ¢pyHkuus tpancnoptaeix PHK.

17. Amunoarmmii-TPHK-cuHTEeTa3EL.

18. Tpancasauus.

19. HectabunbHOCTh reHOMa. IHCEpLIMOHHBIE 3JIEMEHTHI U TPAHCIIO30HBI OAKTEPHIA.

MonekysipHbIE MEXAaHU3MBbI TPAHCIIO3ULIHM.
20. TpaHCIIO30HBI 3YKapHOT.

21. CtpykTypa ¥ MEXaHU3MbI PEOPTaHU3AIMA UMMYHOTJIOOYJIMHOBBIX T€HOB.

OIIeHO‘-IHbIe cpeacrea st TeKyIHeﬁ aTrecTanumu

TemMbl 1 BONIPOCHI CEMMHAPOB-KOJJIOKBUYMOB
Cemunap Ne 1. Tema: «CTpykTypa U (P)yHKIIUM HYKJIEHHOBBIX KHCJI0T)

- Cocrasnsromue komrnoneHTsl JIHK.

- Otmnuus mexnay JIHK n PHK.

- OcnoBublie ¢pyukiuu JIHK: aBTokaTanuTudeckast ¥ reTepoKaTaIuTHIeCKasl.
- Mexanusm perukanus JIHK. OcHOBHBIE ATallbI.

- DepMeHTHI, YYaCTBYIOIIME B PETUIMKALIMY.

Cemunap Ne 2. Tema: «I'eTepokaraintudeckas pynkuus JHK»

MexaHu3MbI TPAHCKPUIIIHUH. OCHOBHBIE ATaIlbl.



@epMEeHTHI, YY4aCTBYIOLIME B TPAHCKPUIILUU.

CrtpykTypa reHOB y IpOKapHuoT U 3yKapuoT. CXOJICTBO U pa3IUyusl.

Cemunap Ne 3. «Peryasiuusi padoThl FeHOB Y MPOKAPHOT M 3YKAPHOT

O6mas cxema crpykrypa PHK. Ilponeccunr PHK: crnmaiicunr u cospeBanue
PHK.

CxoactBo u paznuums npoueccunra PHK mexty npo- u sykapuotamu.
@epMEHTHI U MOJIEKYJIbI, YYACTBYIOIIUE B MPOLIECCAX CO3PEBAHUS U CIUIANCUHTA
PHK.

AJBTEpHATUBHBIN CIUIAMCHHT, ET0 PACIIPOCTPAHEHHOCTb.

Camocrmnaiicunr. Pubocomsl 1 pacipocTpaHEHHOCTh CaMOCIIIaiCHHTA.

Cemunap Ne 4. Tema: « Tpancasuus PHK»
-CTpyKTypa U JIOKaau3aIius puooCcoM.

OcCHOBHBIEC KOMIIOHEHTBI, BXOJIAIINE B COCTaB PHOOCOM.
MexaHHu3M 1 dTaIbl CaMOCOOPKH PUOOCOM.

OCHOBHBIE 2Tarbl TPAHCIISALIHUH.

Ortarbl COOPKU TPAHCIISIIIMOHHOTO arnapara.

MexaHu3MBbl PETYJISIUNA TPAHCISALNH.

Cemunap Ne S. KosiokBuyM-aucKyccust
- Ucropus u npobiieMbl MOJIEKYJISIPHON T'€HETUKH, €€ MECTO B OMOJIOTHUU.
- 3HaueHHE MOJIEKYJIIPHOM F€HETUKH B 00IIel OMOJI0THH, METUITMHE U
OMOTEXHOJIOTHH.
- 3a7a4M MOJIEKYJISIPHOM T€HETHKHU B IO3HAHUHA OCHOBHBIX 3aKOHOMEPHOCTEMN

KU3HCACATCIIbHOCTH.

Bonpocsl aj1s1 caMokoHTPOJIs1: «LleHTpanbHas 10rMa MoJIeKYJISIPHOM

ouoJiornm»



1. IlpuBecT cxeMmy CTpPOEHHMS W OXAapaKTEpU30BaThb COCTAB MOJIEKYJIbI
HyKjieoTua. Uepes Kakue CBA3M HYKJICOTHBI COCAUHSIOTCS B MOJUHYKICOTHIHYIO
LEMb?

2. JlaTb CpaBHUTENBHYIO XapakTepucTuKy cTtpoeHus Mmonekyn IHK m PHK.
Kakue cBsizu ¢dopmupytor asoinyto cnupans JIHK? OObscHUT, mnpuHLUIT
KOMIUIEMEHTAPHOCTH B TIOCTPOCHHUM JABOMHOM CIHpav, Ha3BaTb KOMIUIEMEHTApHbBIC
napbl HyKJIEOTH/IOB.

3. Jlathb ompeneneHyue MOHATHS "TpaHCKPHUIIHA", OOBICHUTh MOJICKYJISIPHBIMN
MEXaHU3M TPAHCKPUIILHMH: YTO SABIISIETCS MATPHIIEH, KaKOW HCIOIb3yeTcsl (PepMEHT,
OTKyJla OepyTcsl MPEeAIIECTBEHHUKH ISl CHHTE3a?

4. Jlate onpenenenue noHsATus "tpancisnua’. [lpuBectu cxemy U 0ObSICHUTH
MexaHu3M padboTel pubocoM. Omnpenenuts poib kaxaou (opmsel PHK B cuntese
oenka.

5. JlaTh KpaTKuil OTBET HAa BOMPOC: UTO BbIpaxaeT reHerndeckuil koa? Ilouemy
Koa TpurmuieTHb? Kakue MOJEeKylbl BBICTYHAIOT B POJM  JIEKOJIUPYIOIIETO
MeXaHHu3Ma?

6. Jlatb KkpaTkoe ompeneneHrue HU - (QopMylly IEHTPAJIBbHOH  JOTMBI
MosekyssipHoit omosoruu. KakoBel dynkiun JIHK B knetke? Kakue cuHTE3bl M
MOYEMY Ha3bIBAKOTCS MATPUYHBIMU?

7. Wcxons u3 (QopMylsbl LIEHTPAJbHON JOTMBI MOJIEKYJISIPHOM OHOJIOrHH,
OOBSICHUTb, YTO SIBJISICTCS] MOJIEKYJIIPHOW OCHOBOI reHOTHIIa U (peHOTHUIIA.

8. Jlatb ompeneneHue MOHATHS 'peruMkanus’, OOBSICHUTh MOJEKYISPHBIN
MEXaHMU3M U HaszHauyeHue perukanuu JJHK.

9. CraHmapTHbIE€ ATalbl BBIJAEICHUS HYKJICMHOBBIX KHCIOT U3 KUBOTO WIIU

(UKCUPOBAHHOTO MaTepuaa.

Bonpocs 141 cBsi3M ¢ «DYHKIUOHAIBLHOU MOpP(doJioruei KiIeTKmw»
10.  OO6memopdonoruueckas  XapakTepUCTHKA  SJIEPHOTO  arapara

9YKAPHUOTHBIX U ITPOKAPHUOTHBIX KJICTOK.



11. CymHOCTh KOHIENIMU HENPEPHIBHOCTH XPOMOCOM B KM3HEHHOM LIHUKIIE
KJIETKH.

12. Xumuueckuii coctaB xpomatuHa. Yro takoe JTHIT?

13. YpoBHU CTPYKTYpHOH OpraHU3allMU XpoMaTHHA. Jy- U TeTepOXPOMATHH.
Kakue ypoBHU opraHu3aivy XpoMaTHHA XapaKTepHbI Uit HHTepda3zHoro siapa’?

14. Kakue nposiBienus tpanckpurniuu MPHK MoXHO BUIETh B CBETOBOW U
AIIEKTPOHHBIA MUKPOCKON?

15. Ctpoenre XpoMOCOM THIIA JIAMIOBBIX IIETOK W MOJUTEHHBIX XPOMOCOM,
COOTBETCTBHE HX JETaJIE XpPOMAaTUHOBBIM CTPYKTYpam OOBIYHBIX SIZIEP.

16. Crtpoenne u ¢yHKIuu sapbeimka. OOBSICHUTH CYITHOCTH IPOIECCHHTA
pPHK.

17. CtpoeHue 3yKapHOTHUUECKON pUOOCOMBI: CYOBEIUHUIIBI, MapaMeTpPhl
mouiekys PHK, Genku.

18. Yto takoe amrmuuduxamus sapsimikoBoi JIHK? ['ne u3BectHa u st yero
OHa Hy>KHa?

19. SnepHblii MaTpUKC W sjnepHasi 000JOYKa: WX CTPOCHHWE U 3HAYCHHUE B
opraHu3anuy padoThl XpoMaTHHA.

20. Ctpoenuie u PyHKITUH SACPHBIX MOP.

21. KakoB myTh niepeHoca CyObeIMHULl pUOOCOM U3 SJIPBIIIKA B IIUTOILIIA3MY ?

Bonpocs! 151 npoBepKH 001Ield MOATOTOBKH B paMKax Kypca «MouiekyJasipHas
reHeTHKA»

1. HazoBuTe ocHOBHbIE (h)yHIAMEHTAIBHBIE 33]]a4l COBPEMEHHON MOJIEKYIISIPHON

TE€HETUKHU.

2. Ha3oBuTe OCHOBHBIE METOABI M TEXHOJOTUYECKUE MOIAXOAbI, UCIIOIb3yEMbIE B
MOJIEKYJISIPHON TEHETHKE.
KakoBsl ocHOBHBIE oTiiuns mexay JJHK nu PHK?
HazoBuTe ocHOBHBIE (hepMEHTHI, YUACTBYIOIINE B PEIITUKALIUY.

[Tepeunciaute oCHOBHBIE cocTaBsitonMe kommnoneHTsl JJHK.

o 0 b~ w

B yem CYIIHOCTb aJIbTCPHATUBHOI'O craiicunra?



7. Ha3oBuTe OCHOBHBIE 3JIEKTPOHHBbIE 0a3bl JAaHHBIX M AJIEKTPOHHBIE CHUCTEMBbI
MOMCKa HAYYHON MH(POPMAIIH.

8. Kakue TeXHOI0ruM Mo3BOJISIIOT CIEUU(DPUUHO BBISBIATH HYKJIEHHOBBIE KUCIIOTHI
B )KBOM WJIM (PUKCUPOBAHHOM Matepuase?

9. CranpmapTHble ATanbl BBIIEICHUS HYKIEHHOBBIX KHUCJIOT M3 KMBOTO WM
(uKcrpoBaHHOTO MaTepuaia?

10.Ha3oBuTE OCHOBHBIE METOJOJIOTUYECKUE TIOXObI K PEIICHNIO HAYUHBIX 33]1a4
B 00J1aCTH OMOJIOTHUHU.

11.Ha3oBUTE OCHOBHBIE ATallbl PEATN3alMU TeHETUYECKON HH(POpMAITIH.

12.Kakum 00pa3oM TNPOUCXOAWUT Tiepeadya TeHEeTHYECKOTO MaTepuana B
IIOKOJICHUSIX ?

13.0 uyem CBHIETENBCTBYET CHIIKEHHE TEHETHMYECKOM W3MEHUYMBOCTH B
€CTECTBEHHBIX MONYJIALMIX U B aKBaKyJIbType?

14.Kakue reHeTHMYECKHE METOJbl (TEXHOJOTMH) MOKHO HCIHOJB30BaTh IS
ONMpENENECHUs] TeHETUYECKOIO0  COCTOSIHHUS B NOMYJISAUUAX  MOPCKHX
rUAPOOUOHTORB?

15.YT1o Takoe CTpyKTypa reHOMa y BBICHIUX 3yKapUOT?

16.Kak Ha3bIBalOTCS OCHOBHBIE NTEPEMEILAIOIIUECS SJIEMEHThI TeHOMa?

17.Kakue 0CHOBHbBIE yU4aCTKH BXOJISIT B COCTaB T'eHa?

18.YT0 Takoe mepBUYHBIA TPAHCKPHUINT M YeM OH OTiHdYaeTcs oT maTpuyHoii PHK
y 3YKapuoT?

19.HazoBuTe npumMepsl caMOCOOPKH MaKpOMOJIEKYIISIPHBIX KOMIUIEKCOB B KJIETKaX
AYKapHOT.

20.Yto Takoe cruiaiicuar?



TecTpoBaHue N0 NPOIIECHHBIM TeMAM MIPOBOJUTCS Ha OyMa)KHBIX OJTaHKaX

WJIA B KOMIIBIOTEPHOM KJIacce.
IIpumep TeCTOBOIO 3a1aHUSA

Tema: «lleHTpajbHasi JOIrMa MOJIEKYJISIPHOM OMOJIOTHH. CTDVKTVDa U pYHKIUH

KJIE€TOYHOI'O AsaApa»

Bri0epuTe orH OpaBUIbLHBIN OTBET:

1. YyactHukoM kakoro mnporecca ssisercs JJHK:
a) TOJIbKO PETUIUKAIINU;
0) peruIMKauuy ¥ TPAHCISALUN;
B) TPAHCJISILIUK U TPAHCKPUIILINH;
T') TOJIBKO TPAHCKPHUIILINH;
1) TPAHCKPUIIIIUK U PETUTHKAIINY;
€) TOJIBKO TPAHCIALUH.
2. Ha xakom ypoBHe kommnaktuzanuu [JHK Bo3Mo)kHa TpaHCKpUTIITHUS:
a) XpOMOCOMHOM,;
0) HYKJICOCOMHOM,;
B) Ha HekomnakTuzoBaHHoil J[HK;
') XPOMOMEPHOM,;
1) HyKJICOMEPHOM.
3. Ilpouecc TpaHCISLMUA TPOUCKXOIUT:
a) B siIpe HA HUTSAX XpPOMATHHA,
0) B IUTOIIa3M€e Ha pubocomax;
B) Ha IJIa3MaJ€eMME B PELIENTOPAX;
') B XpOMOCOMAax IpH ACJICHUH KIETKH.
4. Kakas MoJieKyJia 3aHUMAETCs] HEMOCPEACTBEHHBIM MEPEBOIOM SI3bIKA
HYKJICOTUJIOB B SI3bIK AMHUHOKHUCIIOT:
a) THK;
0) T-PHK;

B) 0€JI0K;



r) p-PHK;

1) u-PHK.

MonekysIpHON OCHOBOW I'€HOTUIIA SABJISAETCS:
a) THK;

0) Oenoxk;

B) PHK;

T') TJIF0KO30aMUHOTJIUKAHBI.

BBI6CDI/ITC BCC IMPAaBUJILHBIC OTBCTEI.

Brinenure komnonentsl Hykineotuaa JJHK:
a) ne30Kcupudo3a:

0) riIroK03a;

B) I'YaHO3MH,;

r) pochopHas kucnora;

1) prbo3a;

¢) TJIIoTamar;

) a30TUCTOE OCHOBAHMUE.

OTMeThTE MPaBUILHO C(HOPMUPOBAHHBIE KOMIIJIEMEHTAPHBIE TTAPhl HYKJICOTH/I0B
JHK:

a) LI-T';

0) V-A;

B) A-T;

r) A-T;

n) V-1

Kakune KoMImoHeHThI 00513aTeTbHO HEOOXOIUMBI JIJIsE TPAHCKPHUTIIUH:
a) pubocoma;

6) IHK;

B) IHK-nnonumepa3sa;

I') [JII0K034;

1) PHK-nonumepasa;

¢) puOOHYKIICOTHU/IBI;



) T€30KCUPUOOHYKICOTH/IBI.

Y CcTaHOBUTE COOTBETCTBUE:

9. VYcraHoBuTe COOTBETCTBUE Mk Ay ypoBHEeM KommakTuzanuu JJHK u

COOTBETCTBYIOIINUMU OCITKAMMU:

Ypoenb kommnaktuzannu JJHK

benok, ydyacTByromuii B OpraHu3anuu

AaHHOI'O YPOBHA KOMITAKTU3AIIUH

1. XxpoMOHEMHBIN

a) ructon H1

2. HyKJIEOCOMHBIN

0) ructon H3

3. HyKJIECOMEPHBIN

B) MAaTPUKCHUHBI

r) ructon H4

10.YcTraHoBUTE COOTBETCTBHE MCKAY TUIIOM HYKHGHHOBOﬁ KHCJIOTBI U €€

XapaKTEPUCTUKOM:

TuI HyKJIIEHHOBOM KHUCIIOTHI:

XapakTepuCTUKa HYKJIEUMHOBON KUCIIOTHI:

1. THK

a) Kak MpaBUJIOOJHOIICTIOUCUHAS

2. PHK

0) B coOCTaBe HYKJIEOTHJOB BCTPEYAIOTCS

caenyromue azotucteie ocHoBanus: A, T, I, 1]

B) B COCTaB HYKJICOTHJa BXOIUT prb03a

') KaK IpaBUJIOABYIIEIOUYECUHAS

1) BCTpEUYaeTcs TOJIBKO Y OaKTepuit




