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1. TOSICHUTEJIBHAS 3AIIMCKA

IIporpamma cocrasiieHa Ha ocHOBe DeeparabHOIO rocyAapCTBEHHOIO 00pa30BaTENbHOIO CTaHAapTa
cpemHero (MmoysHOro) oOmero oOpa3oBaHUs, YTBEPKICHHOrO IpuKkasoM MuHoOpHayku Poccum ot
17.05.2012 Ne 413 ¢ yuerom crienmdukn CrielMam3npOBaHHOTO YIeOHO-HAYYHOTO [IEHTpa Y palibcKOro
benepabHoro  yHuBepcurera.  OHa  CIOY)KUT  OCHOBOM  JUII  OpraHM3allMd  JIMYHOCTHO-
TG PepeHIMPOBAHHOTO  O0YYEHUs] OJAPEHHBIX IIKOJBHHKOB, IPEIyCMaTpuUBAaeT IPOEKTHYIO U
TBOPYECKO-UCCIICIOBATENIbCKYI0  JICATENbHOCT  YYAIMXCs, ~ HalpaBlieHa  Ha  JIOCTH)KEHHE
METaIpeIMETHBIX PE3YNIbTaTOB O0YYEeHUs, MO3BOJSIET PeaIn30BaTh TOPU3OHTAIIBHBIE MEKIPEIMETHbIE
cBsa3u. TeopeTnyeckue 1 MPaKTUYECKUE 3aHATHUsI BKIIOYAIOT KaK 3HAKOMCTBO C HOBBIM MAaTE€pUAIOM, TaK
U 0TpaOOTKYy HAaBBIKOB pEILEHMs KAYECTBEHHBIX M PACUETHBIX 3371a4 Pa3IM4HOIO YPOBHS CIIOKHOCTH,
BKJIIOYAs 3aJaHUsl Pa3iIMYHBIX OSTAllOB BCEPOCCHICKOM OJMMIMA/ABI IIKOJIBHUKOB 110 OHOJIOTUM
(MoneKkynsipHass W KJIETOYHasi OHOJIOTWs, MHMKPOOMOJIOTMS M TeHeTHKa) 3a mociuequue 20 Jer.
Axmyanvnocms  TAaHHOM THPOrpaMMbl  JOMOJHUTENIBHOrO 00pa3oBaHMs JeTel 3aKkiodaercs B
HEOOXOZAMMOCTH PACILIMPEHHsT TPAHUL] Pa3BUTUSl HMHTEIUIGKTYaIbHBIX M TBOPYECKHUX CIIOCOOHOCTEH
00yYaroIMXCsl, BBITIOJHEHUH COLMATBHOIO 3aKa3a poauresnel u ux aerei. Iloocomoska (TeopeTnyeckas
U TpaKTU4YecKas) K y4acThIO B 3Tanax Bceepoccuiickoil oMMMIMabl IKOIBHUKOB JaeT 00yYaronMCs
BO3MOKHOCTb IOJTYy4UTb JONOJHUTEIbHBIE 3HaHNS, OBJIAJIETh YMEHUSMHU U HaBbIKAMU HA TMOBBIIEHHOM
YPOBHE, CaMOpEaIn30BaThCsi B TBOPYECTBE, HAYUMTHCS IEpEAaBaTb BHYTPEHHEE SMOILMOHAIBHOE
cocrosnue. Kpome Toro, mporpamma sBISIETCS €CTECTBEHHBIM IPOJIODKEHUEM, JIONOIHEHHWEM U
yIIIyOJIEeHHEM IKOJIBHOTO Kypca IO OMOJIOTHH.

HopMaTHBHBII CPOK 0CBOEHHMS POIrPaAMMBbI — [IPOrpaMMa IIPeIoiaraeT CUCTEMAaTHUECKUE 3aHATHE
C TPYIION MOTUBUPOBAHHBIX IIKOJIBHUKOB B TE€YEHHE BCEro y4eOHOro roja M paccuurana Ha 50 yacoB
TEOPETHUYECKHX 3aHATHH 1 22 Yyaca NPaKTUUECKUX U JabOpaTOpHBIX padoT.

Cneuudguka nporpammbl: (000CHOBaHHE OOBEMa, JIOTMKHA W3YYCHHS Kypca, METOIUYecKas
HOBH3HA, JOMHHHPYIOIIME TPHEMbl W TEXHOJOTHHM,  METOJABl pabOThl C pa3sHBIMH KATETOPHUSIMH
obyuaronuxcs (ogaperHabivi 1 OB3 B T.4.) 1 T.10).

Ilesan u 3aga4n nporpamMmel:

OCHOBHOH 1IeNBI0 OCBOEHHUS CIIEIIKYpCa SIBISIOTCS 3HAHUSI O CTPYKTYpax M (YHKIMSX HYKIEHHOBBIX
KHUCIIOT U 6€J'IKOBI>]X MOJ'ICKy.]'I, HpHHHHHaX U MEXaHu3Max BOCHpOI/ISBeIleHI/ISI 158 peanmam/m
reHeTHUeCcKOr MH(OpMAaIY, CTPYKTYpe T€HOMa, TeHEeTH4eckoM Kojie. [IporpaMma mo3BoiuT HE TOIBKO
3aI10JIHUTH HpO6€J'II>I HIKOHBHOﬁ HpOl"paMMI)I, 3HAKOMA HMIKOJIBHUKOB C 6830BI)IMI/I TIOHATUAMU
MOJIEKYJSIPHOM OHUONIOTUH, BHPYCOJIOTHH M OWOXMMHH, HO Takke U c(hOpMHUPOBATH MaKCUMAIbHO
IIMPOKHUIA B3IJISIT Ha camble 371000/IHEBHBIE MPOOJIEMBI MEPEIOBOTO Kpask HayKH, pa3BUTh MHTEpPEC K
MO3HAHUIO OKPY>KAOILIErO MUPA.

1. 3HaKOMCTBO C OCHOBHBIMHM 3TalaMH pPa3BUTHUsI MOJIEKYISIPHOM OMOIOTMH 1 TEHHOW MHKEHEPHH;

2. Uzno)xeHue MPUHIMIIOB CTPOSHHS U OCHOBHBIX (DYHKIIMIA HEPETyISIPHBIX OHOTOIMMEPOB;

3. 3ydeHne CBOMCTB reHETHIECKOTO KOJIa,

4. V3noxeHwe TPHUHIMIIOB M DJTAallOB pEIUIMKAIMK, TPAHCKPUIIIUK, TPAHCISAIMUA W OOpaTHOU
TPaHCKPHUIILIH;
CpaBHUTENbHASL XapaKTEPUCTUKA YKA3aHHBIX MPOLIECCOB U UX PETYISALUH Y TIPO- U DYKAPUOT;
6. 3HAKOMCTBO C OpraHH3aIFe TeHOMa DYKapHuOT U MOJICKYJISIPHBIMH OCHOBaMH KaHIICpOTEHE3a.

o

2. TPEBOBAHUSA K NPEJMETHBIM PE3YJIbTATAM
OCBOEHMA ITPOI'PAMMBbI
B pesynbrare ocBOeHUS MPOrpaMMbl 00yUYaIOIIUNACS HAYYUTCH !
—  Ha3bIBaTh OCHOBHBIC TEPMHHBI U MOHITHUS MOJICKYJISIPHON OMOJIOTHH;



OIIMChIBATH OCHOBHBEIC MOHGKYHHPHLIC MECXAaHHU3MbI ManI/I‘IHBIX CHUHTC30B B HpOKapI/IOTI/I‘-ICCKOI\/'I
1 3YKapUOTUYECKOHN KIIETKaX;

Ha3bIBaTh BAKHEHIIINE 3TAIbl Pa3BUTHUSI MOJICKYJISIPHOW OMOJIOTUM B MUPE U HAIIeH CTpaHe;
OTIPENICNIATh CTPYKTYPY U (YHKIIMU OWONOIMMEPOB, UX KOMIIOHEHTOB;

OIHCHIBATH MOJICKYIISIPHYIO CTPYKTYPY, POpMY, OMOJIOTHIECKYIO POIh HYKJIIEHHOBBIX KUCIIOT;
MOHUMATh OOIIlee MPEACTABICHHE OCHOBHBIX IPOIIECCOB, MPOTCKAIONMX B JKABOM  KJICTKE:
PEIUTMKAIIMK, TPAHCKPUIILIMK, TPAHC/IAIMH, PEKOMOMHAIMK, penapanud, mporeccuara PHK u
0enkoB, OenmkoBoro (onauHra;

OIIMChIBATh MCXAHU3MbI XpaHeHI/DI, HepeI[a‘II/I nu peanmaunn I‘eHeTH‘IeCKOﬁ PIH(l)OpMaL[I/II/I Ha
MOJIEKYJIIPHOM YPOBHE;

Ha3bIBaTh OCHOBHBIE OTIMYHTEIHHBIE XapaKTEPUCTUKHU IPO- U SYKApHOT HA MOJIEKYJIIPHOM YPOBHE
OpraHH3aInH;

OIUCHIBATH CTPOCHHE XPOMOCOM 3YKapHOT (MOP(OJIOrHI0, XUMHYECKHHA COCTaB, YPOBHHU
KOMITaKTH3aIlM1 XPOMaTHHA, CTPOCHHUE TEIIOMEP U LIECHTOPOMED).

B pe3ynbTate 0CBOCHHUs MPOrpaMMbl 00YJAIOIIHIACS MOJYYHT BO3MOKHOCTh HAYYHTHCS: (HABBIKH U
CIIOCOOHOCTH)

M3rOTABIMBATL BPEMEHHBIE MPENaparbl IOJIWTEHHBIX XPOMOCOM JUIi  MHUKPOCKOIMPOBAHUS
(bukcupoBaTh U OKpAIIHBATH);

IPUTOTOBUTH arapo3Hblii Tefib U mpoBecTd 3iekTpodopes JJHK, rpamMoTHO OLEHHUTH pe3ylbTarThl;
yMeTh MpUroToBuTh cMech st TP u mpoBectu peakipto ammmdukarmu JJTHK.

IPOBOJIUTH ITOMCK Y aHANIM3 MH(POPMALIMK B 3JIEKTPOHHBIX OaHKax U 0a3ax JaHHbIX;

HAaBBIKAM  OKCIUTyaTallid OOOPYIOBaHUSI JUIsl  TMPOBEACHUS JIA0OPAaTOpPHBIX PabOT B paMKax
IIPAKTUYECKOrO Typa 3aKIIOUMTEIBHOIO JTana BcepocCcHiicKoM ONMMMIMAABI IIKOIBHUKOB I10
OHOJIOTHN;

HaBbIKaM pELLeHUS OJIMMITAIHBIX 33/1a4 110 MOJIEKYJISIPHOI OHoJIoruy;

3. YUYUEBHO-TEMATUYECKHH IUIAH

B Tom uncie:
MpakTuueckne CamocTrosiTenbHAsA
Ne HanmenoBanue Bcero, 3aHATHS patora (upn dopma
. HAJMYUH, IPH
1011 TeMm / Mmony e qac. Jlexnumn (cemuHapBbl, KOHTPOJISI
JadopaTopHbie oreyreTBim
3aHATHSA) cToaben
yaaasieTcs)

1. MOAYJIb 1. MUP JTHK ('EHOMBI).
Tema 1. Y
NCTOKOB

1 | 3APOXIEHMS 4 2 2 -
MOJIEKYJIAIPHOU
BUOJIOT'NHN.
Tema 2. CaMOCTOSITENbHAS

2 | MOJIEKVYJIA IHK. 6 4 2 2 nabopaTopHast

pabota

Tema 3.

3 | XPOMATHH 1 8 4 4 -
XPOMOCOMBI.
Tema 4. MMICHMEHHOE

4 | AHATOMUSI 6 4 2 — JIOMAaILHee
I'EHOMOB. 3a7aHue




Tema 5.
5 | PETUIMKAIIWA 8 4 4 3 TECTHPOBAHHE
JTHK.
6 Tema 6. 4 4 B B
PEITAPAIIMA JTHK.
Tema 7.
7 | PEKOMBUHALIMS 8 4 4 —
JTIHK.
Tema 8.
8 MEXAHH3M 6 6 - 1 KOJUIOKBUYM
SBOJIIOLIUA
I'EHOMOB.
2. MOAYJIb 2. MUP PHK (TPAHCKPHUIITOHBI).
9 Tema 1. 4 4 B B
MOIJIEKVJIA PHK.
10 %?X;I%ZKPI/IHLH/I}I 4 4 - - TECTUPOBAHIE
Tema 3.
TPAHCJIALIMAL
11 | PUBOCOMA KAK 6 6 - 3
MOJIEKYJISIPHAS
MAIIINHA.
3 MOAYJIb 3. MUP BEJIKOB (ITPOTEOMBbI)
Tema 1. OT KOHTpOJIbHAS
12 AMUWHOKUCJIOT 8 4 4 B pabora,
K BEJIKAM. JlabopaTopHast
pabota
IIpome:xxyTouHas
arrecranus (1o
yeTBepTAM / a a a a
ceMecTpam)
Hrorosas aTrecranus 1 — — —
Hroro 72 50 22 9

4. COAEPKAHUE ITPOI'PAMMBI

HanmMeHoBanue MmoayJs/ pasaena/
TeMBI.

Copepxanne 00y4eHns, a TAK)Ke HAaHMEHOBaHHNe U
TeMaTHKA MPAKTHYECKUX 3aHATHH (CEMUHAPOB,
Ja0opaTOPHBIX 3aHATHI), (OpPM OpraHu3alu 3aHATHI,
BU/IOB /1eSITeTbHOCTH 00y4AIOUIUXCS HCIOJIb3yeMbIX
o0pa3oBaTeJIbHBIX TeXHOJOTHH H PEKOMEH/IyeMbIX
MeTOAUYEeCKHX MaTepHaJIoB, JuTepaTypbl, UHTEepHeT-

pecypcoB

MOAYJIb 1. MUP THK ('TEHOMBI).

Tema 1. Y MICTOKOB 3APOXEHNA
MOJIEKYJIAPHOU BUOJIOI M.

HUcmopus  co30anuss  Hoeoli  nayku. Llenmpanvnas  Ooema
MonexyisapHou  buonocuu. OcHOBHble MepMuHbl U  HOHAMUS
MONEKYIAPHOU OUONOSUU U 2eHHOUL UHIHCEHEPUL.

IkcnepumeHT Horanna ®dpuapuxa Muinepa (ILseiiapust) —
B 1868 I. OTKpBUI HYKJIEHHOBBIE KHCIIOTHI B S/Ipax JIEUKOLIUTOB U
CIIepMaTO30M/I0B; TepMuUH - B 1889 T.

IkcnepumenT T. Bosepu. 1909.

Ikcnepument B.JI. Acrayposa. 1936.

Oxcrnepument H. Konbiosa. 1927 (1920).

H.K. KoabuoB: «Xpomocomuas meopus HACIeOCMBEHHOCHIU
3anuMaem 6 OUono2uu Mo e Mecmo, KaK MONeKYIApHas




Meopust 8 XUMUU U eOpUsi AMOMHBIX CHPYKIYP 6 Pu3uKey.
OxcnepumenT D. I'puddura (I'puddurc). 1928,
OxcnepumenT k. I'eprona. 1948.

Tema 2. MOJIEKYJIA JIHK.

Hcmopua  omkpeimus  u  u3yueHusi HyKIEUHOBbIX KUCTOMI.
Hcmopusa doxkazamenvcmea eenemuyeckou ponu JJHK. @ynxyuu
HyKIeunosvlx xuciom. Dusuueckue ceoticmea moaexyavt JJHK.
Anvmepnamusnvie ghopmvt JTHK. [denamypayus u penamypayus
HHK. Ocobennocmu cocmasa u JOKAIU3AYUsL 8 2eHOME
camennumuoti JTHK.

OxcnepumenT A. Xepu u M. Yeiiz. 1942

Ixcnepument O. DBepu, K. Mak-Jleona u M. Mak-Kapru.
1944,

Oxcnepument J. Yapradda. 1950.

OkcnepumenT P. ®pankiann. 1952,

Jx. Yorcona u @. Kpuka. 24 ampens 1953 - nata poskaeHus
HoBo#1 Haykn — MOJIEKYJIIPHOM BUOJIOT A

Tema 3. XPOMATHH 1 XPOMOCOMBI.

Mopgonoaua u xumuyeckuii cocmag Xpomocom. IVXpomamun u
2emepoxpomamun. CpasHumenvHas Xxapakmepucmuka 3y — U
eemepoxpomamuna.  Cmpoenue — yenmpomepol.  Cmpoerue
menomepbl. JJuMUHyyus XpomMamuHa U XpoMOCOM ) DA3HbIX
BUO0B JHCUBLIX OP2aAHUIMOB. SHaueHue oumunyyuu. Ilonumennvie
XpoMOCoMbl (CmpoeHue, cmenetb NOIUMeHUU, 6CIMpedaemocms 6
npupoode, 3Hauenue). B — xpomocomvl. Xpomocomwr muna
namnoevix  wemok. Kapuomun — (onpedenenue, ocHogHble
xapakmepnule npusnaku). Kapuomun uenosexa. Kapuomun u
uouoepamma. Yposnu yrknaoku J{HK.

Tema 4. AHATOMUSA TEHOMOB.

Buesoepnaa nacnedcmeennocmv  9yKApUOMUYECKUX  KIEMOK.
I'enomvr npoxapuom. I eHombl 6UpYco6 u MOOUTbHBIE FNEMEHMb
2EHOMOS.

IkcnepumeHT bapoaps Mak-Knuntok. 1952.

TPHU «P: peninkanus, penapauysi 1 pekomounamus» JTHK.

Tewma 5. PETUTUKALIVS JHK.

Mexanusm  penmuxayuu no Yomcony u Kpuxy. Moodemu
pennuxayuu. Cobvimusa 6 penmuxamusnou euixe. Tepmunayus
pennuxayuu. Cxopocmo penmuxayuy. Depmenmyl peniukayuu.
Ocobennocmu pennuxayuu J{HK y npoxapuom u sykapuom.
THouamue 06 onepowne. Pennuxayus mMenoMepHbIX YYacmKos.
Tenomepasnas meopusi cmapenus. Tenomepaza u OHKO2EHE3.
Pennuxayus PHK.

IxcnepumeHT M. Me3eancona (Meceancona) u @. Crans
(ITans). 1958.

OxcrnepumenTt D. 7Kakod u K. JI. Mono. 1961.

Tema 6. PEITAPALIVS JTHK.

Cnoumannvie u unoyyuposamvie nospedxcoenus JJHK. Ipsvas
xoppexyus nogpexcoennou [JHK. SOS penapayus. Ceemosas
penapayus.  IxcyusuonHas — penapayusi.  Pexombenanmuas
penapayus.  Memunuposanue JHK, eco 3uauenue 6
JHCUSHEOeAMENbHOCU  KIIeMKY, C6A3b  CO  CIapeHuem U
OHKO2eHe30M. 3HaueHue penapayuu. Brusnue paduayuu Ha
00OMeH HYKIeUHOBLIX KUCIOm 8 KilemKe. [leticmaue paduayuu Ha
MOREKVIAPHYIO cmpykmypy Hykaeunoswvlx xuciom ([{HK, PHK)
in vitro u in vivo. Anonmos.

Tema 7. PEKOMBUHALIA JTHK.

Tomonoeuynas pexombunayus (KpocceHeo8ep, €20 Mexawusm u
buonocuyeckoe suavenue). Iennas kougepcus. Hecomonocuunas
pexomouHayus. Catim-cneyughuuecras peKoMOUHAYUSL.
Tpancnosuyus.  3navenue  pexombumayuu.  Toosudichvle
INEMEHMbl,  NepeMenaroyuecss ¢ NOMOWbIO  0OPAMHOU
mpanckpunyuu  (pemposniemenmol).  Pempompancnozonvt  u
980MOYUSL 2EHOMOS.




Tema 8. MEXAHIM3M S5BOJIIOLNN
I'EHOMOB.

Tpoucxoxcoenue eeromos. Ilpuobpemenue HOBbIX 2eHOMOS.
Hexooupyrowas JIHK. Hemounux 2eHemuYecKoll
UBMEHUUBOCTIU.

MOAYJIb 2. MUP PHK (TPAHCKPHUIITOHBI).

Tema 1. MOJIEKVYJIA PHK.

Tunvt PHK, ux pacnpocmpanennocms u J10KAIU3AYUS @ KIemKe.
Cmpoenue PHK na npumepe t-PHK. PHK — npomeuoduvie
xomnaexcwl.  Tubpuousayus PHK u JHK. PHK u
npoucxoxcoenue  dkcusHu.  PHK-ummepghepenyus.  Manvie
s0epmvte PHK, manvie PHK, ux ¢hynkyuu. Pubosumol.

Tema 2. TPAHCKPUIILIMAL.

Cunmez PHK na /HHK - wmampuye. Obwue npunyunol
mpanckpunyuy.  Opeanusayus U QyHKYUU  npoMomopos.
Tepmunayuss  mpanckpunyuy.  DepmeHmvl  MPAHCKPUNYUL.
Hneubumoper mpanckpunyuu. OcobeHHoCmU MPaHcKpunyui y
npo — u 3ykapuom. Humponvr u 3k30mHbl.  OCHOBHbIE
Xapakmepucmuky. UHMPOHO8 U Ux 6uovl. Teopuu MO3auyHO20
cmpoenust  2enog  aykapuom. Ilpoyeccune PHK  syxapuom.
Omanvr  npoyeccunza. Ilpoyeccune m-PHK. Ilpoyeccune
SUCMOHOBBIX npe-m-PHK. Ipoyeccune r-PHK.
Anvmepnamusnoui - cnaaiicune.  Tlpoyeccunz 'y  npokapuom.
Obpamnas mpanckpunyus, ee MeouyuHcKoe U X03AUCMEEHHOe
SHaueHue.

Tema 3. TPAHCJIALIMA. PHBOCOMA
KAK MOJIEKYJISIPHASI MAIIMHA.

Hemopust  omxpoimus U ce0UCMEa  2eHEmMu4ecKo2o  Kood.
Cmpoenue u Gynkyuu pubocom y npokapuom u 3yKapuom.
Tpancrisyus y npoxkapuom u sykapuom. Penpoepammuposanue
mpancisyuu. Uneubumopol mpancisyuu. Mymayuu 6 KoooHax u
AHMUKOOOHAX.

MOAYJIb 3.

MUP BEJIKOB (ITPOTEOMBI).

Tema 1. OT AMMHOKUCIIOT K
BEJIKAM.

Amunoxuciomol u nenmuonvie cesazu. Cmpykmypa u @yHKyuu
benxkos. Yemuipe ypoeHs CMpPYKMYpHOU OpeanHu3ayuu OenKos.
Tobysapuvie u pubpuiiaprvle benxu. [eticmeue paduayuu Ha
cmpykmypy, @yrkyuu u buocunmes oenkos. eticmsue paouayuu
Ha pepmenmmvie cucmembl. THocmmpancrayuonnas
Mooughuxayust benKoebix MONEKY (ponoune).
Hocmmpancnayuonnsii  npoyeccuse U CHaaucuHe — OelKos.
Ulaneponunvt u wianepouswi. [eepadayusi 6enxos. Youxeumun.
Pecynayua cunmesa Oenka: HA  YpoeHe — MPAHCKPUNYUU,
NOCMMPAHCKPUNYUOHHAS, NOCIMPAHCIAYUOHHAS ey TIAYU.

IpakTrveckue 3aHATUS (CEMUHAPBI,
J1ab0paTOPHEIE 3aHATHUS) - TEMBI

Jlabopatopnass padora 1. OOpaieHne ¢ MHMKPOCKONAMH U
MHKPOITUIIETKAMH.

JlaGopatopuasi padora 2. Beinenenue JIHK w3 pactenwmii.
Beinenenvie JIHK uenoBeka copOimeii Ha CHIMKaresie.
JlaGopaTopHast pabota 3. nogydeHue npenapara MOJTUTEHHBIX
XpPOMOCOM CJIIOHHBIX JKesle3 mpezcraBureneii poga Chironomus.
IIpenaparbl MUTOTHUYECKMX U MEMOTHUYECKUX JIEJIEHUM.

JlaGopaTopnasi padora 4. ToNMMMeEpa3Has IICMHAS PEAKIUSI
(TILIP). TlpuroropieHue arapo3Horo reis. Onektpodopes B
arapo3HoMm rene (paszmenenue ¢parmentoB JHK mo mmume).
Ornpenenenne mmunsl pparmentoB JHK. Bektop - pabora c
KapToil. PecTpukims - 1iasMusbiid BekTop. TpaHchopmaris
OaxTepuii.

JlabopaTtopnass paGora 5. Mertonsl HHIMBUIYaIbHOIO
ompernencHuss OenkoB. KonMdecTBEHHBIM ¥ KaueCTBEHHBIN
aHamu3 OeNKOB M aMUHOKMCIOT. Juamus. ['enb-puiisTparis.
Ouenka (epMeHTATHBHOW aKTMBHOCTH aMija3bl  CIIOHBL

MmmyHobepMeHTHBI — aHamm3.  Hykieassl.  Dusmdeckoe




KapTHpoBaHue. JIurupoBaHue.

JlaGoparopHast pa6ora 6. Okpacka GaKTepHAIBHBIX KOJOHHH
no ['pamy. buoxumudeckas MICHTAGUKAIMS SHTEPOOAKTEPHIA.
OmeHka  MUHUMAIBHOM — TOAABJISIOIICH  KOHICHTPAIWH.
BrlpaBHUBaHHE HYKJICOTHIHBIX IOCIIEIOBATEIBHOCTEN, MOMCK
TOMOJIOT'MH B 0a3e JaHHBIX.

CamocTosTenbHas pa60Ta - TCMa

I'enernka coMaTn4ecKux KIETOK.

I'eneTnueckuil rpy3 B NOMJISILUAX YEIOBEKA.

I'eneTnyeckuii Kox.

I'eHHast nH)KEHEepUs U ee 3HAYCHUE B KHU3HM YEJIOBEKa.

['ennas perymsiuus cuHTe3a Oenka y Ipo- U DYKapHoT.

JuMuHYIIsT XpOMaTHHAH XPOMOCOM Y Ppa3HBIX BHUJIIOB

JKUBBIX OPraHU3MOB. 3HAUYCHUE TUMHUHYLIH.

7. Hoxka3zarenbcTBa reHetudeckoi posiu JHK.

8. HUcropus otkpeitus renerndeckoit ponu JJHK.

9. Hcropust OTKPBITUS U U3yUYCHUS HYKIENHOBBIX KUCIIOT.

10. Mcropus OTKpBITHSA U CBOWCTBA FT€HETHYECKOTO KOJa.

11. MeTunupoBaHuE U penapanusl.

12. MexaHu3M arnonTosa.

13. MoOunbHbIE 31€MEHTHI [eHOMa

14. Monenu perTuKaiuy.

15. Myrauuu, NpUYMHBI U MOJEKYJISIPHbIE MEXaHH3MBI HX
BO3HUKHOBEHHUSI, POJIb MyTallUi B IBOJIOILIUH.

16. HapymeHust 4yucia MOJOBBIX XPOMOCOM B KapHOTHUIE U
uX (PEHOTUNHYECKHUE TIPOSIBIICHUSI.

17. OOpatHast TpaHCKPHUIIIHSA, e 3HaYCHNE B MEIUIINHE.

18. OOpatHass  TpPaHCKpUIIMS, €€  MEIUIMHCKOE U
XO3AHCTBEHHOE 3HAUCHHE.

19. CnioHTaHHble U HHAYLMPOBaHHbIE noBpexaeHus JJHK.

20. Tenomepasza 1 OHKOTEHE3.

21. TenomepasHas TeOpHsl CTapCHHUSI.

22. Teopuu MO3aUYHOTO CTPOCHUS T€HOB DYKApUOT.

23. Yposuu yknanku JJHK B aykapuoTHueckoil xpomocome.

24. lluTonia3mMaTuiecKasi HaCJIeJICTBEHHOCTb.

Uk wh e

Hcnonb3yembie 0Opa3oBaTebHEIE
TEXHOJIOTHH

Ob6opynoBanue

CnenmaibHoe 1 1a0opaTopHoe 000pyI0BaHHe

1. Baus sogsmaas UT-4302E

2. Becer DL-300 320r/ 0,001r/Beicokmii-1I,  BHeIIHss

KaJTMOPOBKA, C TIOBEPKOM

Buneookynsip ToupCam 14.0 MP

Jozatop-mmmerka ogHokaranbHas "Jlait" 100-1000MKT

Hozatop-rmmieTka ogHoKaHanbHas "Jlait" 1-10MK1

Hozatop-nunerka oqHokaHaigbHas "JlaiT" 20-200MK1

HozaTtop-nunerka ogqHokananbHas "Jlait" 2-20MK

Kawmepa ms mukpockona: Buneookymsap ToupCam 14 MP

Muxkpockorn MC-2-ZOOM Bap.2CR

0. Muxpockon Mukpomen MC-2-ZOOM Bap. 2CR

1. Muxpockon Mukpomen-2 Bap. 3-20 (1000x)

12. Mukpockon Mukpomen-2 Bap. 3-20 (1000x)

13. Munu kamepa SE-1 1t ropu3oHTAIBHOTO AeKTpodopesa

14. Tepmoctar mnporpaMmupyemsrii st mpoBenenus [ILP-
a"anmm3a dersipexkaHababiin TTI4-TT1P-01 "Teprmk"

15. Tepmocrar TBepaoTENbHBIH ¢ Taiimepom TT- 2 -"Tepmut"

16. Tpancummomunarop ECX-F20.M

17. VYcrpoiictBo st snektpodope3a HYKICHHOBBIX KHCIOT B
arapo3HbIX 1 akpuiaMuaHbiX resx YOMO-01-"/THK-Texn." -

RBOWooNo Ok w




18.

B COCTaBe: MCTOYHHK MUTaHUs Db(-4
HenTtpudyra MimiSpin (Eppendorf)

XuMHYEeCKHE PEAKTUBBI H KPACUTEJIN

©Wo~NOR~WNE

10.
11
12.

Arapo3a wm arap-arap

A3yp-D03UH METHIICHOBBIA CHHUM, KpacuTelb | mM3a
AT1leTOKapMUH

BpomdenomnoBbIit cunwii

Bydep TAE ms snextpodopesa

I'emaroxcunun o [enadunbry

JHK ¢ara asmmoaa (CuoDH31uM)

Opcenn (Orcein, synthetic)

PactBop Jlrorosis

Cunukarens

Ox3onykiteasa [l (CuoDH3mM)

Ounonykieasa pecrpukimy HindIll (Cu62H31Mm)

13. Oruaumii Gpomus

Ilepeuens pekoMEHTyEMBIX
METOJIMYECKHX MAaTEePUAIIOB, TUTEPATYPHI,
HNHTtepreT-pecypcos

1.

2.

3.

oo

10.

11.

12.
13.

14.
15.

AcraypoB  B.JI.  IlapTeHoreHe3, aHApOreHes U
nonutuiongus. M., 1977.

ActaypoB b.JL, Poxunkni I1.D. Hukomnan
Koncrantnaosny Konsnos. M., 1975.

bun Ix., Hoy3 JIxx. BHesinepHas HacieacTBEHHOCTb. M.,
1981.

Bpayn T.A. I'enomsr / Ilep. ¢ anrn. — M.— VkeBck:
HNHCcTHTYT KOMIBIOTEPHBIX HccienoBannid, 2011. —. 944
c.

bpona I1. ITnazmuzasl. M., 1982.

BaBunos H.M. 3akoH TroMOIOrMYecKHUX pSIOB B
HacJIeACTBEeHHON n3MeHunBocTH. JI., 1987.

I'mazko, B.M. TonkoBsIii c1oBaph TEPMUHOB IO OOIIEH H
MOJICKYJISIpHOW  OWoNoruM, OOImeHd W TPHUKIAIHON
TeHEeTHKE, CEIICKIIHH, JAHK-texnonorumn H
ouonnpopmaruke: B2 1. T. 1 : A - O/ B. U. I'nazko, I'.
B. I'masko. - M. : Akagemkuura: Menkuunra, 2008. - 671
c.

I'mazko, B.M. TonkoBsIii c1oBaph TEPMHUHOB IO OOIIEH H
MOJICKYJISIDHOW ~ OWoJjioTHMH, OOIIed W IPUKIAIHON
TeHEeTHKE, CEIICKIIHH, JHK-texnonorumn H
ononndopmaruke: B 2 1. T. 2 : I1 - 81/ B. W. I'mazko, I'.
B. I'masko. - M. : Akagemkuaura: Menkuwnra, 2008. - 530
c.

I'muk, bepnapa. MonekynsipHasi  OHOTEXHOJIOTHSL:
npuHIMnel 1 npumenenue / b. I'muk, J[k. mactepHak;
nep. ¢ anri.; nox pea. H. K. SlukoBckoro. - M. : Mup,
2002. - 589 c. : um.

Kumynes, NU.®. OOmas u MoyeKyJIsipHasi T'€HETHKA :
yuebHoe mocobue st By30oB / .M. JKumynes; oTs.pen.
E.C.benseBa, A.Il.AkudbeB. - 3-¢ wusm., wucop. -
HoBocubupck : Cubupckoe yHHBEPCHTETCKOE H3[-BO,
2006. - 479 c. : umn.

Kyaenxko A.A., Kopoms A.b. PexkomOuHamus B
SBOJIONMH U cejiekuu. M., 1985.

JIprons. «I'enpny. Mup. 1987

Manwnatuc T., @pua 3., ComOpyk k. MonekysapHoe
KJIoHMpoBaHue. M., 1984.

[Narpymes JI.W. «Okcnpeccus rero». M. Hayka. 2000
Poi6unmr  B.H. OCHOBBHI TE€HETHYECKON HH)KCHEPHUH.
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25.

26.
27.
28.
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30.
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32.
33.
34.
35.
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37.
38.
39.
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41.
42.
43.
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45.
46.
47.
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49.
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Mumuck, 1986.

Cunrep M., bepr I1. «I'eHnt 1 TeHOMBDY. Mup. 1998. 1.2
Cunrep M., bepr I1. I'enst u renHomsr M., 1998.
CopocoBckuii  00pa3oBaTeNbHBIN JKypHan (cratbl A.A.
Boraanosa, B.A. I'Bo3neBa, B.M. I'mazepa, 1.®. XKumynesa,
JL.N. Kopoukuna, B.H. Cotidepa)

Crmpun A.C. «CTpyKTypa puOOCOMBI M OMOCHHTE3 OENKay.
M. Bricmag nikomna, 1986.

CremanoB B.M. "Mormnekymsipras 6monorust. CTpykTypa U
¢yskmmu 6enkoB”. Iox pen. A.C. Crmpuna. M.: B.IIIL,
1996.

Yorcon k. JIBoitHas ciimpans. M., 1969.

Yorcon [x. Monekynsipaas 6uomnorus reHa. M., 1978.
Xecun P.b. «HenocrosiHcTBO reHOMay. Hayka 1984
enkynos C.H. «l'eHeTHueckas WHXXEHEpUs». 2-€ W3
Hosocubupck: Crb. yauB. n3a-8o.2004.

Onnmuot, B. Buoxummsa u monekynsipHass Ouonorus /
Ilep.c anrn.O.B.do6pbiubOi. - M. : H3n-so HUU
brnomenumuuckon xumun PAMH, 2000. - 372c¢. : nn.
http://bio.fizteh.ru/student/files/biochemistry/
http://biomolecula.ru/
http://dronisimo.chat.ru/homepagel/anatoml.htm
http://elementy.ru/
http://numbio.ru/humbio/biochem/000b6185.htm
http://humbio.ru/humbio/cytology/00000d33.htm
http://humbio.ru/humbio/genetics.htm
http://info.olimpiada.ru/activity/318/tasks
http://info.olimpiada.ru/activity/318/tasks/2009
http://info.olimpiada.ru/activity/318/tasks/2010
http://info.olimpiada.ru/activity/318/tasks/2012
http://info.olimpiada.ru/activity/318/tasks/2014
http://info.olimpiada.ru/activity/77/tasks/2010
http://info.olimpiada.ru/activity/77/tasks/2011
http://info.olimpiada.ru/activity/77/tasks/2012
http://info.olimpiada.ru/activity/77/tasks/2013
http://info.olimpiada.ru/activity/77/tasks/2014
http://info.olimpiada.ru/activity/77/tasks/2015
http://info.olimpiada.ru/activity/77/tasks/2016
http://kpdbio.ru/

http://microbiologu.ru/

http://neobio.ru/

http://shbo.ru/

http://www.cellsalive.com/

http://www.plantarium.ru/

5. MPOMEXYTOUYHASA U UTOI'OBASA ATTECTALUA

@dopma aTTecTALMH - KOHTPOJIbHAs padorTa.

le/IMele)Ie KOHTPOJbHBIC 3aJaHUSA u/Man BOIIPOCHI.

1. MonekynsipHasi OMoJOTrHs U3yvaeT:

A mpoTexaHue OMOJIOTHYECKUX MPOIIECCOB HAa MOJIEKYISIPHOM YPOBHE;

b cTtpoenne kneTku;

B Mopdonoruueckoe u pusnonorunieckoe MHOrooopasue OakTepuii U BUPYCOB.




2. Oyuknun MeMOpaH:

A perymsamus oOMeHa MeX/Ty KIeTKOH B Cpelloi, pa3aenuTeNbHas QyHKINS, perenTopHast;
b TpancnoptHas (GyHKUUS, SNEKTpUUYECKas;

B BepHbI 002 BapnaHTa OTBeTA.

3. Obmas ¢popmyaa aMHHOKHUCIIOT:

NH — CH - COOH
I
R

NH,—-CH- CH
|

R

B NM,-cH- cooH

I
R

4. AMUHOKUCIIOTEI MOTYT TIPOSIBIISATE CBOWCTBA!
A KHUCTIOT;

b ocHoBaHwuif;

B BepHBI 002 BapraHTa OTBETA.

5. OkoHUYaHUE TOJTUTICTITHIA, COACPIKAIICE AMUHOTPYIIITY, HA3bIBACTCS:
A C — koner;

B N — koner:

B nentuaHas cBS3b.

6. MoHOMepamu OeIKOB SBIISIOTCS:
A HYKJICOTH]IBI;

b Hykneocomsr;

B aMHHOKHCITOTEI.

7. Hykneotua — 370 MOHOMED
A 0OenkoB;

b HyKJIEHHOBBIX KUCIIOT;

B xupos.

8. IIpocThie OENKM COCTOST:

A TOJNBKO U3 HYKJICOTUOB;

b To1BKO M3 aMUHOKHCIIOT;

B u3 aMMHOKHCTOT 1 HEOEJIKOBBIX COCIMHEHHH.

9. Benku, KOTOpBIE PAaCTBOPSIIOTCS U B BOJIE M B PACTBOPE COJICH, Ha3bIBAIOTCS:
A anbOyMHHBL

b rnobynunsr;

B ¢pubpunnspusie 6enku.

10. B cTpoennn 0eiKoB pa3inyaroT:

A 11Ba ypOBHS OpraHU3ALMH MOJIEKYJIb;

b Tpu ypoBHs opraHuzanuu MOJEKYIIHI ;

B uetpIpe ypoBHS opraHU3aIiii MOJIEKYIbI.

11. INomumentu oOpa3yeTcs myTeM:

A B3auMOJACUCTBUS aMUHOTPYIII ABYX COCETHUX AMUHOKHUCIIOT;

b B3anMoaeiCTBIS aMUHOTPYITITBI OJTHOW aMHHOKHCIIOTH M KapOOKCHIIBHON TPYIIITBI APYTOi aMUHOKHCIIOTHI;



B B3ammopeiicTBua KapOOKCHITBHBIX TPYII ABYX COCEAHUX AMHHOKHCIIOT.

12. CteneHp ciupanu3aiuy 0elika XapaKkTepu3yerT:
A TIepBUYHYIO CTPYKTYpY Oenka;
b Bropruunyto cTpykTypy Oenka;
B tpetnunyto cTpykTypy Oenka;

13. UetBepTudHas CTPyKTypa OesKa XxapakTepHa JUIA:
A 0JIMTOMEPHBIX OEIKOB;

b ¢pubpunnapueIx 6e1KoB;

B rnoOyssipHBIX OETKOB.

14. Benku akTUH ¥ MHO3UH BBIOJHSIOT (QPYHKIHIO:
A TpaHCIOPTHYIO;

b 3amurHy10;

B cokparutenbHyto.

15. IHK conepxur:

A pubo3y, octaTok GpocthopHOI KHCIOTHI, OJTHO U3 YETHIPEX a30TUCTHIX OCHOBAHWIA: aJIeHIH, TYaHHH,
LIUTO3VH, TUMUH;

b ne3okcupn603y, octaTtok (hoCcPOpPHON KUCIOTHI, OHO M3 YEThIPEX a30THCThIX OCHOBAHMM: aJICHUH, T'yaHUH,
IUTO3WH, THMHUH;

B ne3okcupub0o3y, octatok (ochOopHON KUCIOTHI, OHO U3 YEThIPEX a30THCThIX OCHOBAHMMN: aJICHUH,
r'yaHUH, IUTO3HH, Ypaluil.

16. I'enetnueckuii Ko OBLT OTKPHIT:
A I'aMOBBIM

b I'pudpdpurom

B Ouoa

17. CnenuduuHOCTh TEHETHUECKOTO KOJIa COCTOUT B:

A KOAMpOBaHWH aMUHOKHCIIOT O0Jiee 4YeM ABYMS Pa3INYHBIMHU TPUILIETAMH,
b xomupoBaHUH KaXKIbIM TPUILIETOM TOJIEKO OJHONW aMHHOKHCIIOTHL

B Hanmuumm enuHOTO KOAA IS BCEX JKUBYIIIUX HA 3€MJIE CYIIECTB.

18.BBIpOXKIEHHOCT FEHETHUECKOT0 KOJIa — 3TO:

A KOJIUpOBaHHE OJHUM TPUILIETOM TOJIBKO OJHONW aMUHOKHUCIIOTHI;

b xonupoBaHue OHUM TPUILIETOM OHOUN THOO HECKOIBKUX aMUHOKHUCIIOT;
B xoampoBanue 01HOH aMUHOKHUCIIOTH HECKOJIBKUMH TPHUILIETAMH.

19.YHuUBEpCcaIbHOCTh TEHETHIECKOTO KO/Ia — 3TO:

A Hanuume eqUHOro KO/a JJIs BCEX CYLIECTB Ha 3eMIIE;

b xopupoBaHue OAHUM TPUIJIETOM OJHON TUOO HECKOJIBKUX aMUHOKHCIIOT;
B KOOAMNPOBAHUE 021H0171 AMHWHOKHCJIOTBI HECKOJIBKUMHU TPUILJICTaAMHU.

20. BO3MOHBIX TPUILIETOB:

A 64;

b 28;

B 72,

21. OcHOBaHUsA, PACTIONOKEHHBIE KOMIUIEMEHTAPHO JIPYT APYTY:
AA-T, T -11;

BA-I; T -T;

BA-T;10-T.

22. K nepuuHO# cTpyKTypHO# opranuzanuu JJHK otHOCHuTCA:
A TpexMepHas CIIipaib;



b nBe xommemMeHTapHbIE APYT IPYTY aHTHUIIAPAIUIETbHBIE TOJMHYKICOTHAHBIE IIETTH;
B monuuykiieoTHiHAS ETIb.

23. Bropuunas crpykrypa AHK Obu1a oTkpeira:
A Harancom n Cmurom

b Yorconom u Kpukom

B Osepu, Mak-Jleonom n Mak-Kaptu

24. CKONBbKO ypOBHEW OpraHN3allii IMEET XPOMATHH:
A Tpu;

b nBa;

B detsipe.

25. IlocnemoBaTenbHOCTh OpraHU3alluy XpoMaTHHa B TpetuuHoi cTpyktype JHK cnemyromas:
A TIeTIII-HyKIIe0COMa-COJICHOWT;
b HyKI1€ocoMa-coaeHOMA-TIETIIN;
B conenoun-nernu-Hykiaeocoma.

26. Y4acToK, pa3IesonIiil 1Be HyKJIE€OCOMBI, Ha3bIBAIOT:
A conenoup;

b nuHkep;

B rucron.

27. PHK B siape cocpe1oToueHo B:
A sinepHO# 06050UKe;

b sanapeike;

B nykieomnasme.

28. Undopmanus o ctpoeHnn Oenka nepeaaeTcs B HUTOMIa3My:
A matpuunoit PHK;

b tpancnopthoit PHK;

B putocomuoit PHK.

29. C pubocomotii B3auMoielicTByeT netis TpancnoptHoit PHK:
A TuruapoypuauiioBas

b IlceBnoypununoas

B JlononHutenbHas

30. ITpoueccuHr — 3T0:
A Cunre3 PHK;

b Coszperanue PHK;

B Co3zpesanue /JJHK.

31. Peruukanus — 3to:

A xonmposanue JJHK ¢ oOpa3oBaHreM 2-X HIEHTUYHBIX JOUYEPHUX MOJEKYII;
b nponecc nepenuceiBanusg nndopmanuu ¢ JIHK na PHK;

B mpornecc cunTesa 6emnka.

32. B peruukanun JIHK yuacTByeT COBOKYITHOCTH (PEPMEHTOB M OEIIKOB. KOTOPbIE 00Pa3yIoT:
A permkasy;

b pecrpukrasy;

B peruncomy.

33. OcHOBHOM (pepMEHT peTUTHKALIHH:
A JTHK-mmonmmmMepasa;

b renukasa;

B nurasa.



34. HagaJio peITMKalny CBSI3aHO0 ¢ 00pa30BaHUEM:

A peruTuKalMoOHHOM BHITKY U TJ1a3Ka;

b npaiimMepos;

B ¢parmenTos /IHK Ha Bemymieit u oTcraromieit nemu.

35. 3a pacrmuterenue mosiekyibl JIHK orBeTcTBeHEH pepMeHT:
A JTHK — monumepa3sa;

b nurasa;

B renukasa.

36. Mexaam3m permmukanuu JIHK sBisercs:
A TIOTyKOHCEPBaTHBHEIM;

b xoHCepBaTUBHBIM;

B HekoHCEpBATUBHBIM.

37. Anst ocyHIecTBICHUS MTPoIlecca PEIIMKAlMU B HYKJIEOIIa3Me He0OX0AMMO HaJIMIHE:
A myxieozuamMoHodochaTos;

b myxneosngmudocdaros;

B nmykneosunarpudocdaros.

38. Cunre3 nouepnux nened JTHK ocymecTisercs:

A ot 5/ konna x 3/ xonny;

b or 3/ konna k 5/ kouy;

B Ha Benymieil u oTcTaronieil Hensx HalpaBieHUE CUHTE3a HPOTUBOIOIOKHO.

39. ®parment Okazaku — 3TO:

A kopoTtkuit yuactok orcratomeit rienu JJHK;
b nnuuneI yuactok Benymei uenu JHK;

B yuacTtox marepunckoit nenu JIHK.

40. Permukauust JJTHK y sykapuoT npotekaer:
A ObIcTpee, YeM y IPOKaAPHOT;

b mennennee, ueM y NpoKapHorT;

B ¢ Takoii xe CKOpoCThIO, KaK y MPOKapUoT.

41. Tpanckpunuus — 3T0:

A TIpouecc camokonmpoBanust JJHK ¢ oO6pazoBanreM IByX HICHTUYHBIX TOUYEPHUX MOJICKYI;
b [Iponecc nepenuceBanms naopmanuu, coaepxkanieiics B PHK, B popme JIHK.

B Ipouecc nepenuceiBanus ndopmanmu, coaepxkameiics B JJHK, B popme PHK.



