MMHUCTEPCTBO HAVKH U BBICILIEI'O OBPA3OBAHUS POCCUICKOM ®EJIEPAIIN
denepanbHOE roCy1apCTBEHHOE ABTOHOMHOE 00pa30BaTeIbHOE YUPEXKICHHE BbICIIEr0 00pa3oBaHus
«/laibHEeBOCTOYHBIN (enepanbHbI YHHBEPCUTET)

(/IBDY)
IKOJIA BUOMEJIUIIUHBI
COI'TTACOBAHO YTBEPXIAIO
PykoBonutens OI1 = I[HpeKTop JenaprameHTa MEAULIUHCKON
%\% B.B. Kymeiiko
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Y‘IEBHO-METOI[I/I. B MHJIEKC JANCHUITVINHBI
Kuerounas mu MoJieKy/asipHas OMoJ10rust

Hanpasisenue noarorosku 19.03.01 buorexunoJiorust
[Tpoduns «MosnekysipHast OMOTEXHOIOTHSI»
®opmMa NOATOTOBKH OYHAS

Kypc 3 cemectp 5, 6

nexkuun 36 dac.

MpakTU4YecKue 3aHsaTusi 36 yac.

naboparopHeie paboTel 72 dHac.

B TOM uuclie ¢ ucnonp3oBanueM MAO nek. 8 /mp. 20 /mab6. 36 wac
B TOM YHCIIE B 3JICKTPOHHOU opme Jek. - /mp. - /mab. - dac.
BCETO YacoB ayJIMTOpHON Harpy3ku 144 wac.

B TOM 4HCIIe ¢ ucnonb3oBanneM MAO - wac.

B TOM YHCIIE B 9JIEKTPOHHOU (opme _-_dac.

camocTosTenpHas padoTta 153 yac.

3adeT 5 ceMecTp

sK3aMeH _6_cemectp (27 gac.)

Y4eOHO-MeTOAMYECKUN KOMIUIEKC COCTaBJIEH B COOTBETCTBUU C TpeOOBaHUSMHU 00pa30BaTEIHLHOTO
CTaHJapTa, CaMOCTOATENbHO ycTaHaBiuBaemoro [IBDY, yTBep:KIeHHOTO MpHUKa3oM peKTopa OT
22.03.2017 No 12-13-485.

Y4eOHO-METOAMUECKUN KOMIUIEKC OOCYXIeH Ha 3aceqaHuu JlemaprameHTa MEIUIIMHCKOM
O61O0JIOTUU ¥ OMOTEXHOJIOTHH, IPOTOKOI Ne 11 om «10» utonn 2019 2.

Jupexrop nenaprameHTa
MEIUITMHCKOM OUOJIOTHH U OMOTEXHOJIOTHI Kauo. 6uoi. Hayx B.B. Kymeiixo

CocraButens (Jn): K.0.H., OoyeHm B.B. Kymetixo
cmapuutl npenodasamelv A.C. benoycog



AHHOTANMUA
Y4€eOHO-MeTOAUYECKOr0 KOMILJIEKCA TN CIUTIIHHBI
«BBeneHue B OMOTEXHOJIOTHIO U IPO(PECCHOHATBHYIO 1€ATEJIbHOCTD)
o0pa3oBaTesibHON MPOrpaMMbI 1O NMPOPHIIIO
«MouiekyJasipHast OMOTEXHOJIOT U
HanpasJieHust noArorosku 19.03.01 buorexnosorus

VY4eOHO-MeTOAMUECKUI KOMILIEKC AUCHUILUIUHBI «KieTouHas u MoJekyspHas
OWONOTHs» COCTaBJIICH JUIsi CTYAEHTOB 3 Kypca mo HampasieHuto 19.03.01
buorexnomorus, mnpodmib TOATOTOBKKM «MoONEKyIsspHas OWOTEXHOJIOTHS» B
COOTBETCTBHE C TPEOOBAHHMAMHU OOpPa30BATEIHLHOTO CTAHIAPTA, CAMOCTOSITCIBHO
yctaHaBiuBaemoro JIBOY, yrepxaeHHoro npuka3om pekropa ot 22.03.2017 Ne 12-
13-485 o naHHOMY HamNpPaBJICHUIO.

Hucruminaa  «Kierounass © MoliekyJsipHass — OMOJIOTHS»  BXOJUT B
BapUATUBHYIO YacTh y4eOHOTO IUIaHAa.

OO6mrast TPyJ0€MKOCTh OCBOCHHS JUCITUIUTMHBI cocTaBisieT 9 3.e., 324 daca.
Y4eOHBIM TUIAHOM MPEAYCMOTPEHBI JICKITMOHHBIC 3aHATHS (36 4acoB), MPAKTUIECKUC
3aHsTua (36 vacoB), naboparopHbie paboOThl — 72 4Yaca, camMOCTOATENbHasi padoTa
crynenta (153 gacoB), KOHTpOJb (3K3aMeH) — 27 gacoB. JluciuruinHa peaan3yercs Ha
3 kypce B 5 u 6 cemecTpax.

ConeprxaHue TUCIUTUIMHBI OXBATHIBACT CICAYIOIINI KPYT BOMPOCOB:

- (pUBHKO-XUMHUYECKUE OCHOBBI TOHUMAaHUS OUOJIOTHYECKUX MPOIIECCOB,;

~ OJJIEKTPOHHAs CTPYKTypa aTOMOB W MOJIEKYJI B CBSI3M C WX pOJBIO B
OMOJIOTMYECKUX CUCTEMax

~  MOJIEKYJISIPHBIC MEXaHU3MbI COOPKH OMOJIOTHYECKUX CTPYKTYP;

— OpraHm3alys TeHeTHYECKOro MaTepHalia, a TakKe OCOOCHHOCTH XpaHCHUS,
nepeIadn u peansalui reHeTHYecKor nHhopmaIuy;

- KJIETKa — 3JIEMEHTapHasi eMHUIIA )KHUBOTO;

- KJEeTKa KaKk CHCTeMa, BKIIOYalNas B ceOs OTICIbHBIC KIETOYHBIE
CTPYKTYpPBI, X Yy4YacTHE B OOIICKICTOYHBIX (PU3MOJIOTHYCCKUX IpoIeccax, IyTH
PETYJISINN STUX TIPOIECCOB, a TaK)K€ OCHOBHBIC CBOWCTBA M TIPOSIBJIICHHS JKM3HU Ha
MOJICKYJIIPHOM YPOBHE;

—  OMOJIOTHYECCKUN KaTallu3 U PETYJISAINS KICTOYHOU (DYHKITHH.

OcBoeHHME TUCIUIUIMHBI OCYIIECTBISIETCS TMapaJjIeIbHO W TECHO CBS3aHO C
M3y4EHUEM JUCUUIUIAH: «MuKpoOHoIOTHSI, «buonorusy. SBnsgercs
MPEAIMIECTBYIOMIEH JUISI HM3yYeHUs TMOCIEAYImux AUcHUIuinH «lIpombinieHHas
MUKpoOuosorust u OuorexHonorus», «UmwkeHnepHas dSH3UMONOTHS», «OCHOBBI
OMOTEXHOJIOTUM» U JIP.



JlucuuniauHa ~— HampaBlieHa — Ha  (OpPMHUpOBaHHME  OOIIEKYJIbTYpPHBIX,
o6menpodeccuoHaNbHBIX U TPOPECCHOHATBHBIX KOMIIETCHITUH.

Y4eOHO-MEeTOANYECKUN KOMIUIEKC BKJIFOYAET B CeOsI:

— pabouyio nporpammy y4eOHOM TUCIUILIMHEI,

— Yy4eOHO-METOAUYECKOE oOecrieueHue CaMOCTOATENbHON paboTHI
oOyuarommuxcs (mpuiioxxeHue 1);

— (OH/ OLICHOYHBIX CPEACTB (IIPHIIOKEHUE 2).

ABTOpP-COCTaBUTENb YI€OHO-METOIMYECKOTO KOMILIEKCa

CTapIIMi IPENOIABATEND,

JlemapramenrTa

MEIUIIMHCKON OMOJIOTMH U OMOTEXHOJIOTUH A.C. benoycos




MMHUCTEPCTBO HAVKH U BBICILIEI'O OBPA3OBAHUS POCCUICKOM ®EJIEPAIIN
denepanbHOE roCy1apCTBEHHOE ABTOHOMHOE 00Pa30BaTENbHOE YUPEXKIEHUE BBICILIEI0 00pa30BaHUs
«/laibHEeBOCTOYHBIN (heepanbHbIA YHUBEPCUTET)

(ABDY)
HIKOJIA BUOMEJIULIUHBbI
COI'JTACOBAHO YTBEPX]/IAIO
PykoBonutens OI1 e I[HpeKTop JenaprameHTa MEAULIUHCKON
Pahs > MOJIOTHH 1 OMOTEXHOJIOTUU
%\% B.B. Kymeiiko ,"i‘;: St : LN
& [“gxf WY
«10» urons 2019 1. \\ L6
PABOYASI HPOF?

Kiaerounas u MOJICKYJIIpHas ouoJorNg

Hanpagienue noarorosku 19.03.01 buorexnosnorus
[Tpoduns «MomnekynsipHas OHOTEXHOIOT U
dopma NOATOTOBKH OYHAS

Kypc 3 cemectp _5, 6

nexknuu 36 dac.

MpakTU4YecKue 3aHsaTusi 36  yac.

naboparopHeie paboTel _72_ Hac.

B TOM uuclie ¢ ucnonp3oBanueM MAO nek. 8 /mp. 20 /ma6. 36  wac
B TOM YHCJIE B DJIEKTPOHHOU popme nek. - /mp. -_ /mab. - dac.
BCEr0 4acoB ayJIMTOpHON Harpy3ku 144 wyac.

B TOM 4HCIIe ¢ ucnonb3oBanneM MAO - wac.

B TOM YHCJIE B DJIEKTPOHHOM (hopme _-_Jac.

camocTosiTeNbHas padora 153 yac.

KypcoBasi paboTa / KypcoBOM IPOEKT -

3adeT 5 ceMecTp

sk3aMeH 6 cemectp (27 yac.)

Pabouas mporpamma cocTaBieHa B COOTBETCTBUU C TpeOOBaHHSIMU 0Opa30BaTEIBLHOTO CTaHAAPTA,
CaMOCTOSITENBHO ycTaHaBnuBaeMoro JIBOY, yreepxkaeHHOro npukazom pekropa ot 22.03.2017 Ne
12-13-485.

Pabouas mnporpamma oOcyxkaeHa Ha 3aceqaHuu JlemapTameHTa MEIUWIMHCKOW OHOJOTMH U
OMOTEXHOJIOTHH, TPOTOKOI N 11 om «10» urons 2019 2.

CocraButens (11): K.0.H., Ooyenm B.B. Kymeiixo
cmapuwuil npenodasamens A.C. benoycos



|. PaGouasi mporpamma nepecMoTpena Ha 3acenannu Jenapramenra:

[Ipotokon om «10» urona 2019 2.Ne 11
%% ‘7% B.B. Kymeiiko

Hupekrop /[emapramenra

(noﬁb) (M1.0. damunus)

Il. Pabouasi mporpamMma nmepecMoTpeHa Ha 3aceganum lenmapramenta:

B.B. Kymeliko

Hupektop [emapramenta

(mozmucs) (M1.0. damuus)



AHHOTAIUA
K pafoueii mporpamMMe JMCHUANINHBI
«KieTouHnasi 1 MoJIeKyJIsIpHAs OMOJIOT S
o0pa3oBaTe/ILHOI MPOrpaMMbl 10 MPOPUIII0
«MoJiekyasipHas OMOTEXHOJIOTHUSD)
HANpPAaBJIeHUS MOATOTOBKH 0aKajaBpuara
19.03.01 buorexHos0rus

PabGouass mporpamma yueOHo¥ aucuumuiuabl b1.B.OJ[.2.7 «Knerounas u
MOJICKYJIIpHAsE ~OWOJIOTHS» COCTaBlIieHa Il  oOydaromuxcsi 1o  Opouiio
«MonekynsipHas ~ OMOTEXHOJOTHS» B COOTBETCTBUM C  TpeOOBaHUSIMU
00pa30BaTeIbHOTO CTAaHAAPTA, CAMOCTOSTEIBHO YCTAHABIMBAEMOTrO (erepanibHbIM
TOCYJapCTBEHHBIM aBTOHOMHBIM  OOpa30BATEIbHBIM  YUPEKICHUEM  BBICIIICTO
oOpa3oBaHus «JlambHEBOCTOUHBINA (eepalbHbIl YHUBEPCUTETY ISl PEATU3yeMbIX
OCHOBHBIX MPOGECCHOHANBHBIX 00pa30BaTEIbHBIX MPOTPAMM 110 HAIPABICHHUIO
noarotoBkn  19.03.01  buorexHonorus, ypoBEHb BBICHIETO  OOpa30BaHUS
OakanaBpHaT, yTBEpPKICHHOTO MpuKa3oM pekropa ot 22.03.2017 Ne 12-13-485.

OO611ast Tpy10€eMKOCTh OCBOCHHUS TUCIUTIIIMHBI COCTABISIET 9 3a4ETHBIX €MHUIL
(324 gaca). Y4eOHBIM IUTAHOM IPEAYCMOTPEHBI JieKuK (36 4acoB), MPaKTHUYCCKUE
3ansatus (72 gaca), cemuHapckue 3ausaTus (36 yacoB) camoctosTenbHas padora (180
yaca, B TOM YHCJI€ Ha MMOATOTOBKY K dK3aMeHy 27 4acoB).

«Knerounas u MoyeKyJsipHas OHOJIOTHS» PACKPBIBAET MOJEKYJISAPHBIC
CTPYKTYPBI U MEXaHU3MBbI KU3HEIEATETLHOCTH KJIETOK.

N3yuenne «KiaeTouyHOM W MOJEKYJISIpHON OHOJOTHMW» CBA3aHO C JPYTHUMHU
JTUCIUTUIMHAMU  miporpaMMbl.  [IpeamiecTByromue AUCIHUIUIMHBL — OakajgaBpuaTta:
BBEJICHHE B OHOTEXHOJIOTHIO W MPOPECCHOHAIBHYIO NESITEIbHOCTh, OMOXUMHUS,
OCHOBBI OMOTEXHOJIOTUW; TMOCIEAYIONIME JUCIHMIUIMHBI, YCBOCHHUE KOTOPBIX
onupaerca Ha «KileTouHyo M MOJEKyISpHYIO OHOJIOTHIO». OUOMEAUIIMHCKUE
KJICTOYHBIE TEXHOJIOTHH, (apMarieBTUIeCKas OHOTEXHOJIOTHS, MEIAUITMHCKAS
OMOTEeXHOJIOTHs, OWOWH)KEHEpHs, TMPOMBIIUICHHAS OHWOTEXHOJIOTHS, MOpPCKas
OMOTEXHOJIOTHSI, OMOTEXHOJIOTUS THIPOOUOHTOB.

Heanb ocBoennss qucnunaunbl «Kierounas u MomnekyisipHas OUOJOTUSY —
CHeIUaIN3alis TEOPETUUYECKOW TOATOTOBKM W YIIIyOJICHUS 3HAHUWM CTYJIEHTOB B
00JlacTU KJIETOYHOW MOJIEKYJIpHOM OHOJOTMM KIJIETKH — pasliesl OHOJIOTHH,
IpPEeIMETOM KOTOPOTO SIBIISIETCS KJIETKA, AJIEMEHTapHas eIuHHIA XUBoro. KieTka
paccmaTpuBaeTcsi Kak CHCTeMa, BKJIIOYAroiass B ceOS OTIeNbHBIE KICTOYHBIC
CTPYKTYpPBI, X Yy4acTHE B OOIICKICTOYHBIX (PU3MOJIOTHYECKUX IMpoIeccax, IMyTH
PETYJSIMU  OTUX TIPOIECCOB, a TakKKe W3yJalolMii OCHOBHBIE CBOWCTBA W
MIPOSIBJICHHSI )KM3HU HA MOJICKYJIIPHOM YPOBHE.
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3agaun:

1) pa3BuTHE y CTYAEHTOB I[EJIOCTHOIO NPEACTABICHUS O MOJEKYJIIPHOM
YpOBHE OpTraHU3allUuU KICTKH;

2) MOJlyYeHHE  COBPEMEHHBIX 3HAHUH O  CTPYKType, JIUHAMHKE |
GYHKIIMOHUPOBAHUM  MOJICKYJISIPHBIX ~ aHCaMOJeW  KJIETKH,  MOJICKYJISPHBIX
MEXaHU3MaxX Pa3BUTUA U (DYHKIIMOHUPOBAHUS KIICTOK.

B pesynpTate ocBoeHHsT Kypca y CTyA€HTa (OPMUPYIOTCS CIIEAYIONINE
KOMIIeTEeHIIUH:

Koa u ¢popmysiupoBka KOMIETEHUMH Jranbl GopMUPOBAHUA KOMIETEHIINH
OIIK-2 3HaeT —OCHOBHBIC TEHJICHIMU Pa3BUTHS B
CIIOCOOHOCTD Hu TOTOBHOCTbD OCHOBHBIC 3aKOHBI (DU3UKH W XHUMHU;
HUCIIOJB30BAHUS OCHOBHBIX 3aKOHOB OCHOBHBIC  HANpPABJIECHUS  PA3BUTHUSA
C€CTCCTBCHHOHAYYHbIX AUCHHUIIIIMH B €CTECTBCHHO-HAay4YHBIX JOUCUHUILINH,
npodecCHOHAIbHON JESITEIIbHOCTH, OCHOBHBIE METOAbl MATEMATUYECKOI'O
[IPUMEHEHNE METOJI0B aHam3a u MOJEIUPOBAHUS,
MAaTEMATUYECKOTO aHamsa u TEOPETUYECKOTO "
MOJECIUPOBAHUS, TEOPETUUECKOTO U 3KCIIEPUMEHTAJIBHOTO UCCIENOBAHUS;
OKCICPUMCHTAIPHOTO MCCJICIOBAHUA YmMmeer —(popMynupoBaTh U MPUMEHITH 3aKOHBI
€CTECTBEHHO-HAay4YHbIX JUCHUIUIMH B
npodeccuoHambHOM JIEATEIBHOCTH;
IUIAHUPOBATh TEOpETUYECKUE "
MPAKTUYECKUE UCCIIEIOBAHU;
Bnaneer —HaBbIKAMU IIPUMEHEHUS METOJI0B
MAaTEMaTH4YECKOTO aHaIn3a B
npodecCuoHaNTbHON NesATEeTLHOCTH;
npuemMamu MIPUMEHEHUS
€CTECTBEHHOHAYYHBIX
3aKOHOMEPHOCTEM; HaBBIKAMU

MOACIIUPOBAHUA, TEOPCTHYCCKOIO U
OKCIICPUMCHTAJILHOT'O UCCIICIOBAaHUA.

OIIK-3 3naer —OCHOBHBIEC 3aKOHOMEPHOCTH Pa3BUTHS U
CIOCOOHOCTh HMCIOJIBb30BaTh 3HAaHUS O KU3HENCATEIIbHOCTH ~ OpraHu3Ma  Ha
COBPEMEHHOM  (hU3MYECKOM KapTUHE OCHOBE  CTPYKTYPHOHM  OpraHU3alHU
MHUPA,  TPOCTPAHCTBEHHO-BPEMEHHBIX KIIETOK, TKaHEH U OpTaHOB;
3aKOHOMEPHOCTAX, CTPOCHUH BEILIECTBA COBPEMEHHOE  YYE€HHE O  KIETKE;
JUIs IOHMMAHHs OKPY’KAroIIEro Mupa u CTPYKTYPHO-() yHKIIMOHAJIBHYIO "
ABJIEHUH TIPUPOJIBI XUMHUYECKYIO OpraHU3aIUI0 u

MeTa0oJIN3M KJIETOK; 3aKOHOMEPHOCTH
BOCIPOU3BENCHUS U CHELUaIU3alnN
KJIETOK, KJICTOYHBIM IIMKI U €ro
pPEryJSINUI0,  MEXaHU3Mbl  JEJIECHUSA

KJIETOK (MUTO3a U M€W03a); MPUHLIUIIBI




T GepeHITMPOBKH KIETOK;

Bnaneer

—3HAHUSIMU 0 CTPYKTYpHO
(YHKIIMOHATIBHBIX OCHOBAX OPraHU3MOB

Ha BCEX YPOBHAX OpraHu3alyuu,

VYmeer

—XapaKTepU30BaTh CTPOEHUE U (QYHKIUU
KJIETOK,
M0JIb30BAThHCS

TKaHel u OpTraHoOB;

y4eOHOH,  Hay4HOH,
Hay4HO-IIONYJIIPHOMN JIUTEPATYPOH,
HNurepner s

JIeSTCIIEHOCTH;

CEThIO
npodeccrnoHabHOM
HACTPauBaTh CBETOBOW MUKPOCKOII U
—paboTaTh Ha HeM; pa30oWpaTbCcs B
MHUKpPO- M MaKpOCTPYKTypaxX OpraHOB;

OTJIn4YaTh OCHOBHBIC KJICTKH U TKAaHH.

OIIK-7
CHOCOOHOCTh HAXOAWUTh U OLICHUBATh
HOBBIE

TCXHOJIOTHUYCCKUC  PCIICHMUA,

BHCIAPATDH PE3yIbTaThl
OHMOTEXHOJIOTHYECKUX I/ICCJIGI[OBaHI/H\/JI n

pa3paboTok

3Haer

—HOBBIC H IICPCICKTUBHBLIC MCETOJbI U

METOIMKH B  OHMOTEXHOJIOTHYECKOMN

chepe

Ymeer

—CaMOCTOSATCIIbHO HUCKaTb,

aHAJM3UPOBATh u OLICHUBATh
po(heCcCUOHATILHO 3HAYUMYIO
uHdopmaIuio; pa3pabaThIBaTh u
BHE/IPSATh HOBBIC TEXHOJOTHUYECKUE U
METOJUYECKHE pelIeHus; GopMUPOBAThH
npo¢eCcCHOHATBHYIO

HOTpe6HOCTI/I CaMOCOBCPUICHCTBOBAHUSA

MTO3HIIMIO,

B IIpo(heccHoHaIbHOM 1eATEIbHOCTH

Bnaneer

—HaBBIKAMM TIOMCKA, aHAlM3a M OICHKHU
poeCCUOHAIBHO 3HAYMMOM

nHpopmanuu

[1K-8

CIIOCOOHOCTH  paldoTaTh € Hay4dHO-
uHpopmanuei,
HCIIOJIb30BATh POCCHUMCKHI U
MEXIYHAPOAHBIN OTIBIT B

pohecCHOHANBEHOM e TeNIbHOCTH

TEXHUYECKOU

3Haer

—MCTOABI u MMPpUCMBEIL IMPOBCACHUA
OKCIICPUMCHTAJIBHBIX I/ICCHGI{OB&HI/Iﬁ B

cBoelt mpodeccroHanbHON 00IacTH

VYmeer

—HpPOBOAUTH OKCIICPUMCHTAJIbHBIC

HCCIICIOBaHUS B cBoer

npodeccroHabHOM 001acTH

Bnaneer

—METOAaMH W HaBBIKAMU MPOBEJCHUS
OKCIICPUMCHTAJIBHBIX I/ICCHG}IOBaHI/Iﬁ B
cBoelt mpodeccronanbHON 00acTH

[1K-18

T'OTOBHOCTH Y4aCTBOBATH B
HCCICOOBAaHUAX OMOTEXHOJIOTHYCCKOTO
nmponecca Ha OIBITHBIX W ONBITHO-
IMPOMBIINIJICHHBIX YCTaHOBKAX

3HaeT

—npo0JIeMaTUKY B obsacTu
OMOTEXHOJIOTHH; CPEACTBA M METOMIBI
pelieHusl  MOCTaBJICHHBIX  3ala4 B
Hay9HOM HCCIEIOBaHUM B 00JacTu
OMOTEXHOJIOTHH; METOJbI OpTraHU3alNN

U TipoBeJieHHsI paboThl B 001aCcTH




OMOTEXHOJIOTHH; CIOCOOBI 00pabOTKH
MOJTyYaeMbIX IMIIUPHUECKUX TAHHBIX H
ux UHTEpIpeTaLnii; TPUHIUITBI
(yHKIIMOHMPOBAHUS OCHOBHBIX THUIIOB
obopyoBaHus,

MOJIEKYJISIPHO-

HAay4YHOI'O
IIPUMEHACMOTI'O B
OMOJIOrHYECKUX OKCIICpUMCHTaxX

VYmeer

—000CHOBBIBATH BBIOpAHHOE
IPAKTHYECKOE

noa0upaTh CpPeACTBA W METOIbI IS

HaITpaBJICHUEC,

peleHys OCTaBJIeHHbIX 3a/1ay; Je1aTh
000CHOBaHHbIE 3aKJIIOUEHUS 1o
pe3ysibTaTaM IpOoBOAUMBIX padoT;
—IMPaBUIIBHO UHTEPIPETHPOBATH
HOJTy4yaeMble Ha HAYYHOM

000pyI0BaHUH JaHHBIC

Bnaneer

—MeTOIaMH OpraHHU3aLUH "
OCYIIECTBIICHHUSI OMOTEXHOIOTMYECKHIX
IIPOM3BOJICTB;

—crnocobaMu  00pabOTKH  TOTy4aeMbIX
OMIIUPUYECKUX  JAHHBIX M HX

WHTEepPIpETAIHA, HaBBIKaMHU o

OCBOCHUIO HOBBIX TUITIOB
puOOPOB/0OOPYIOBAHNS,

0a30BBEIMM HABBIKAMU O6CJ'Iy>KI/IBaHI/I$[ u

BJIaJcecT

aKKypaTHOTO OTHOWICHHS K HAayYHOMY
000pyIOBaHUIO;
—CIOCOOHOCTBIO y4acTBOBATh B
UCCIIEIOBAaHUAX OHUOTEXHOJIOTHYECKOTO
mpolecca Ha ONBITHBIX U OINBITHO-

ITPOMBIIIJICHHBIX YCTaHOBKAax

YK-1

CIOCOOHOCTh ~ MPUMEHSTH
NPUHINNOB KJIETOYHOH OpraHU3aliH
00BEKTOB,

3HAaHHUC

OMOJIOTHYECKUX
Omopuznuecknx © OHOXUMHUYECKHX
OCHOB,

MOJICKYJIAPHBIX

MEMOpaHHBIX IPOLIECCOB U
MEXaHHU3MOB
KU3HEACATCIIBHOCTHU

3Haer

—OCHOBBI KJICTOYHOMH opranm3anvin

OMOJIOrMYECKHX 00BEKTOB,
Omopu3nuecknx U  OMOXMMHYECKHUX
MEMOpaHHBIX TMPOILECCOB H

MEXaHU3MOB

OCHOB,
MOJICKYJISIPHBIX
YKA3HEIEATELHOCTH.

VYmeer

—MPUMEHSATh 3HAHHE TMPHUHITUIIOB OCHOB
OpraHHu3aIul
00BEKTOB,
OHOXUMHYECKUX

KJIETOYHOU
OHOJIOTHYECKUX
Ono(U3NUecCKUx

OCHOB, MEMOpaHHBIX TIPOLECCOB U
MOJIEKYJISIPHBIX MEXaHHU3MOB
KU3ZHEJEATEIIbHOCTH




Bnaneer

—HaBbIKAMH HPUMEHCHUS 3HAHUS
IPHHIUIIOB OCHOB KJIETOYHOM
OpraHu3anuH OMOJIOTHYEeCKUX
00BEKTOB, OnoQu3nUecKuX "

OMOXMMHUYECKUX OCHOB, MEMOpPaHHBIX
IPOLIECCOB u MOJICKYJISIPHBIX

MEXaHU3MOB KM3HCACATCIIBHOCTH.

YK-5 3Haer —METOJbl W3Y4EHUS OMOXMMHUYECKUX H
CIOCOOHOCTP U TOTOBHOCTh K (U3NOTOTHYECKUX IIPOLIECCOB u
OCYILIECTBIICHUIO OPUKIATHBIX U SIBJICHUH, IPOUCXOASIINX Ha
IIPAKTUYECKHUX IIPOEKTOB 10 U3YYEHUIO KJIETOYHOM, OPraHHOM M CHUCTEMHOM
OMOXMMHUYECKHX, OHOPHU3UUECKUX W YPOBHSIX B OPraHU3MeE YeJIOBEKa
(usronoruyecknx poneccoB " | Ymeer —OIIpeACIATh e, OCYILICCTBIIATH
SIBJICHUH, IIPOUCXOASIINX Ha HAy4YHBIA TOUCK, pa3paboTKy cXemy
KJICTOYHOM, OpraHHoM HW CHUCTCMHOM JKCIIEpUMEHTA 151 U3yYECHUS
YPOBHAX B OpraHU3ME 9€JIOBCKa OMOXMMHYECKUX M (PU3HOIOTHYECKHX
IIPOLIECCOB U SIBJICHUI
Braneer —METOJJaMH U3YyYeHUs] OMOXMMUYECKUX U
(bU3M0IOrNUECcCKUX IIPOLIECCOB U
SIBJICHU, HAaBbIKAMH KOMMYHHKAIlUM
paboThI B HCCIIEA0BATEIBCKOM
KOJUIEKTHBE
YK-6 3Haer —TEOPETUYECKUE OCHOBBI BAXKHEHIIHUX
CHOCOOHOCTh TPHMEHATh 3HAaHUSA 00 TEXHOJOTHYECKHUX u

OCHOBaX  OWOTEXHOJOTHYECKHX U
OMOMEIUITMHCKUX
MHUKPOOHOIOTHYECKOTO
Ouokaraian3a, TCHHOM

IIPOU3BO/JICTB,

CUHTE3a,
UHXEHEPUH,
HaHOOMOTEXHOJIOTHH, MOJEKYJISIPHOTO

MOACIIUPOBAHUA

MHUKpPOOHOJIOTMYECKUX TPOILIECCOB U UX

IMPAKTUYCCKOC IMPUMCHCHUEC JUIA

UHAYCTPUAIILHBIM
IIPOIYKTOB

MOJIy4YEHHUS
croco6oM LEHHBIX
KHU3HEIEATEIIbHOCTH
MHKPOOPTaHU3MOB;
—METO/bl, anmnaparypoe opopMieHHE U
TEXHOJIOTHH POM3BOJICTBA
CMELMAIN3UPOBAHHBIX OHOIIPENnapaToB
c UCIOJIb30BAHUEM
MHUKPOOHOJIOrHYECKOTO CUHTE3a,

Ouokarann3a, TE€HHOM HWHXEHEepUH;
OCHOBBI MHUKPOOHOW OMOTEXHOJIOTHH,
CEJIEKIINH u Te€HETUYECKOTO
KOHCTPYHPOBaHUSI MUKPOOPTaHU3MOB;

—OCHOBHBIE TpeOoBaHuS,
MpeIbsBIsEMble K MUKPOOPTaHU3MaM —

MPOYLIEHTaM.
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VYmeer

—IPpUMCHATH COBpPEMCHHBIC
MpEaACTaBICHUA 00 OCHOBax
OMOTEXHOJIOTHYECKUX IIpOU3BOJICTB,

TCHHOW WHXXCHEPUH TMpU OTOOpe ™
WCCIICIOBAaHUH MHUKPOOPTaHU3MOB-
MIPOYLIEHTOB; UCIIOJIb30BATh 3HAHUS 00
OCHOBaX MHKPOOHOH OHOTEXHOJIOTHH,
CENICKIIMOHHOW paboThl Ul PElICHUS

npo0JieM B HApOJAHOM XO3sIiiCTBeE

Bnaneer

—COBPEMCHHBIMU  MIPCACTABJIICHHUAMHU O
MCTOAAX
HaHO6I/IOTeXHOJ'IOFI/II/I,

T€HHOH WH)XCHEPUH,
MOJIEKYJISIPHOTO
neieu

MCTOJaMH

MOJICITUPOBAHHS VTS
OMOTEXHOJIOTHH; -

CaMOCTOSITENIFHOTO TIOMCKAa M aHalu3a
UHPOpMALIUU B obnacTu
MIPOMBIIICHHOMN

6I/IOTGXHOJ'IOFI/II/I;

MI/IKpO6I/IOJ'IOFI/II/I u

—METOIaMH TIOUCKA, otbopa u

HCCICA0BaHUA MHKPOOPTaHHU3MOB;
3HaHUAMHU O COBpeMeHHOﬁ arraparype
)51 O60py,I[OBaHI/II/I JJIs  BBIIIOJIHCHUA

HAay4YHO-UCCIICAOBATCIIbCKUX pa60T

VK-8

BJIAACHUC TPUHOUIIAMH  [TOJTYYCHMHA,
HCCIIEN0BAHUIN u [IPUMEHEHUS
(bepMeHTOB,

MHUKpPOOPTaHU3MOB,

BHPYCOB,
KJIETOYHBIX
KyJIbTYp JKHUBOTHBIX U
IPOAYKTOB UX OMOCHHTE3a U
O6uoTpaHchopmauu

pacTeHul,

3Haer

—TEOPETUYECKUE
Pa3INYHbBIX
IPOIYKTOB;

—3aKOHOMEPHOCTHU

OCHOBBI  TOJIyYEHHMS
OMOTEXHOIOTMYECKHUX
KHMHECTUKHU pocrta
MHKPOOPTaHU3MOB U 00pa30BaHUs
IPOAYKTOB METa00IN3Ma;

—METO/IbI KYJIbTUBUPOBAHMS
MHUKPOOPTaHU3MOB KJIacCH(UKaIIIO
(dhepMeHTOB,

(bepMeHTOB;

(S9107050%0005 AKTHUBHOCTH

—MCTOABI MOJIYUCHU A (I)epMCHTHBIX

nmpenapaTroB;  00JIaCTU  TIPUMEHEHUS

(hepMEeHTOB B MEIUIIUHE.

VYmeer

—BECTH  MPOIIECC

MHKPOOPTraHHU3MOB,

KYJIbTUBUPOBAHUS
KJIETOYHBIX
KYJIbTYp PACTE€HUM U KUBOTHBIX;
—noa0upaTh
CTUMYJIMPYIOLIHNE
HAaKOIUIEHHUE LIEIEBOI0 IIPOYKTa;

OIITUMAJIBHBIC yCJi0oBUA,

MaKCHUMaAJIbHOC

—MPOBOJIUTH BbIJIETICHUE,
UICHTU(PUKAIUIO U KyJTbTUBUPOBAHNE
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MPIKpOOpFaHH?;MOB HpO,Z[yI_IeHTOB
Ouomacchl W pa3IMYHBIX MPOJYKTOB
MeTaboInu3Ma;

—paboTath € YHUCTBIMH KYJIBTypamH
MHKPOOPIaHU3MOB, pacTeHuii u
YKUBOTHBIX;

—BBIACTAATh (PEPMEHTHI M3 Pa3IMYHBIX
00BEKTOB, MCCIIEI0OBATh CBOWCTBA M
OHpeI[eJISITB KHHCTHUYCCKUC HapaMeTpH

(bepMeHTOB;

—OLICHUBATh KOJIMYECTBEHHBIE
XapaKTePHUCTHKU pocra
MHUKPOOPraHU3MOB

Brnaneer —[prUeMaMu paboThI C
MUKPOOpPraHU3MaMH, KYyJIbTypaMu

KJIETOK  pAaCTeHUHA U KUBOTHBIX;
npaBwiaMu  Oe3omacHOl  paboThl B

naboparopuy;  METOJAaMH  pacdera
OCHOBHBIX napamMeTpoB
OMOTEXHOJOTHYECKIX MIPOIIECCOB;

MeToaMu OuoTpaHchopMaIiu

Hnst popMupoBaHus BBHIIIEYKAa3aHHBIX KOMIIETEHIIMA B paMKaxX IUCIUILUIMHBI
«Knerounass u MousieKyJsipHass OWOJIOTHS» TPUMEHSIOTCS CIEAYIOIMNE MeTOAbI
AKTHBHOI0/ MHTEPAKTHUBHOIO0 O00Yy4YeHMSs. JICKIUSA-BU3yalu3alus, JeKius-oecena,
CEMUHAP-KOJJIOKBUYM IO TEOPETUUECKOMY MaTepuaiy.

|. CTPYKTYPA U COJAEP KAHUE TEOPETUYECKOHN YACTH
KYPCA
Jleknuu (36 yacoB)

Tema 1. CTpykTypHasi uepapxusi ¥ MOJIEKYJISIPHAsi OPraHU3AUMS KJIETKH.
KieTku npokapuoT u 3yKapuot

— benknu.

— HykienHOBbIE KUCIIOTBL.

— Jlummael.

— Ilonucaxapunsl.

Tema 2. CTpyKTypa 1 MOJIeKYJISIPHAS TUHAMMKA KJIeTOYHbIX MeMOpaH.

— Opranu3zanus MeMOpaH.

— TpaucnoptHble QyHKIHH.

— HeogHopoaHOCTE M aCHMMETPUYHOCTD.

— benxu memOpaH.
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[ MTUKOKOHBIOTATHI B COCTaBE MEMOPaAH.
['mrMKo3aMUHOTIMKAHEL.
' mukomunuam!.

MeXKIeTOUHbIC KOHTAKThI.

Tema 3. CrTpykrypa XpoMaTHHA, MOJIEKYJISPHbIE
peluIuKanuu, penapaunu u pekomonnanuu JHK.

CtpyKTypa XpOMOCOM.

JIHK-cBsi3piBaromme 6enku. XpoMOCOMHBIC TEPPUTOPHH.
OYHKIIMOHUPOBAHUE XPOMATHHA.

Permmkanusa JIHK.

JAHK-nonmmmepassr.

[Ipaitmepsl.

[lonmumepasHas LenHas peakuus.
[IpocTpaHCTBEHHO-BPEMEHHASL OPTaHU3ALUS PETTUKALINH.
Pennukanust mutoxonapuanbubix [JHK.

Ocobennoctu permmkanuu reaomepron JTHK.
[loBpexnenne n mexanusmsl penapannu JHK.
PexomOunanus JIHK.

MoOuIbHBIE TECHETHYECKHE DIICMEHTHI.

Tema 4. Tpanckpunuus. Peryasinusi 3Kcrpeccuy reHoB.

[{eHTpanbHas 1orMa MOJEKYJISIPHONW OMOJIOTHH.
CTpyKkTypHas OpraHu3aius reHa.
PHK-nonmumepasbl. TpaHCKpUNIIMOHHBIE (PAKTOPBHI.
[Toctrpanckpunuuonnsie uamenenuss MPHK.
DddeKT moIoKeHNs TeHOB.

OcHOBHBIE YPOBHHU PETyJIAIMU aKTUBHOCTU I'CHOB.

Perynﬂum[ F€HHOM aKTMBHOCTU AKTHUBATOPaMHU TPAHCKPUIILIHUH.

Tema 5. I'eneTuuecknii koa. MexaHu3M TPaAHCJIASIIIMH.

CBoiiCcTBa Fr€HETUYECKOTO KO/Ia.

CrpykTypa u cBoiictBa TpancnoptHbsix PHK.
Amnnoannn-tTPHK-cuaTETa3EL.

PrubGocombl mpoKapuoT U IYKapUOT.

Craguu TpaHCISLIUM.

[TocTTpancnsanuoHHbIe MOIUMUKAITUN OCITKOB.

Tema 6. IluTockeJieT.

OcHoBHbIE PUOPUILISIPHBIE CTPYKTYPBI IUTOCKEIIETA.
MouteKkysipHbIE MOTOPBI.

13
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— AT®a3Hasi aKTUBHOCTh MUO3UHA.

— Perynsiiust paboThl MONEPEYHOIONOCATHIX MBIIIII,

— Perymnsmus paboThI TIaAKUX MBIIIIII.

— 3anupaTenabHbIi TOHYC.

Tema 7. MeXKKJI€TOYHbIE KOMMYHHKAINUU, CATHAJIbHbIC IYTH, YIIPABJICHUE
penpoaykuued U (u@pPpepeHuupPoBKON KIETOK.

— IloHsTHE MEXKKIETOUHON KOMMYHUKALIVH.

— KomMMyHMKaTHBHBIE TPOLIECCHI OAKTEPHI U JIPOAKIKEN.

— Tunel 1 IpUpoOJa CUTHATIOB, BOCIIPUHUMAEMBIX KJIETKOM.

— Penenropsl.

— IIpuHUUNBI BHYTPUKJIETOUHBIX MEXaHU3MOB TIepeayul CUTHAA.

— Knaccudukaiys CUTHaJIbHBIX MTyTEH.

— IloBeneHueckue peakiuu kieTok. CUrHaIbHbIE MOJIEKYJIBI KaK MOP(OT€HBI.

Il. CTPYKTYPA U COJIEP)KAHUE TIPAKTUYECKOH YACTH
KYPCA

IIpakTuyeckue u JadoparopHbie 3aHATHA (/2+36 YacoB)

BBenenne B mpeamer. MeToabl T'MCTOJOTHYECKUX, HUTOJOTHYECKHX M
IMOPHOJIOTHYECKUX HCCeI0BaHuii (4 yaca)

— IlpenMer u 3amaum Kypca KJIETOYHOW U MOJIEKYJISIPHOUM OMOIOTHH.

— OcCHOBHBIE METOABI HCCIEAOBAHHUS B KIETOYHOM M MOJEKYJISIPHOMI
OMOJIOTHH.

— OCHOBHBI€ MOJIOKEHUS KJIETOYHON TEOPUHU.

— I'uctonmornueckue 3neMeHTbl. (OCHOBHBIE THIBI: KJIETKAa, CHMILIACT,
CHUHIIUTHM, MEXKKJICTOYHOE BEIIECCTBO.

— KadecTBeHHbIE U KOJIMYECTBEHHBIC METOJBl HCCIICIOBAHUS KUBOTHBIX
KJIETOK.

CTpyKTypHasi uepapxusi ¥ MOJEKYJsPHAs OpraHu3anus kKjieTku. (12
YacoB)

— KileTku mpokapuoT W 3YKapuoT: IUIaH CTPOCHUS, KOMIIAPTMEHTAIM3allNs,
ABOJIIOIIMOHHAS JUHAMUKA.

— MounekynsipHasi CTPYKTypa U IMHAMUKa OCJIKOB.

— MounekynsipHasi opraHu3alys HyKJI€MHOBBIX KUCTIOT.

— MonexynsipHble BUAbl JUIUJOB W UX POJb B OpraHu3alli KJIETOUYHBIX
MeMOpaH.

— CrpykTypa u CBOWCTBA INIMKOIOJINMEPOB.
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CTpyKTypa H MOJIEKYJIAPHAs THHAMHKA KJIETOYHBIX MeMOpaH. (8 yacoB)

— Opranu3zaiysi OMOJOTUYECKUX MEMOPAH.

— TpancnoptHbIe PYHKIIMK MEeMOpaH.

— l'opu3oHTANIBHAs HEOAHOPOAHOCTH W BEPTUKAIbHAS ACHMMETPUYHOCTH
MeMOpaH.

— benku, Bxondmue B coctaB Ouosormueckux memOpaH. Knaccudukarms
MEMOpaHHBIX OCJIKOB MO MOJOXEHHIO OTHOCUTENBHO JUMUAHOTO Oucios. CrnocoOs
3aKperieHus OeIKOB B MeMOpaHe.

— VYraeBoa-coaepkane OuomoguMephl  (TTMKOKOHBIOTAThI) B COCTaBE
MeMOpaH: TJIMKOIMPOTEMHbl U TMPOTEOITUKAHbI, MIUKOIUNUABL. OCHOBHBIE KJIAcChl
[NIMKO3aMUHOTJIMKAaHOB B COCTaBe opraHusMa. @OYyHKIHMM YIIIEBOACOIAEPKALIUX
NOJUIENTUIOB U 0elKoB B opranuzme. CTpyKTypa U QyHKIUHU TIUKOJIUIIUIOB.

— Tunsl MEXKJIETOYHBIX KOHTAKTOB (M30JIMPYIOUIUE — IJIOTHBIE COCAUHEHUS;
3asIKOPUBAIOLIME — aJr€3UOHHBIE KOHTAKThI, AECMOCOMBI, (DOKaJbHbIE KOHTAKTHI W
M0JTyIECMOCOMBI; KOMMYHUKAIIMOHHBIE — LIEJIEBbIE KOHTAKTBHI).

Ctpykrypa xpomaTuHa. (8 4acoB)

— CTpykTypa U Ki1accuukaius XpoMOCOM. DyXpOMAaTHUH U T€TEPOXPOMATHH.
Konnpyromas n nekogupyromas JHK.

— Maxopusie JIHK-cBs3piBatolue O€nku W MX PoOJb B OpraHu3aluu
TPEXMEPHON CTPYKTypbl xpomaTuHa. ['mcrtoHoBble Ocnku. HerncroHoBwle Oenku
XpoMaThHa. XpOMOCOMHBIE TEPPUTOPUH U SJIEPHBIN MATPHUKC.

— OYHKUHOHAIBHBIE ACIEKTHl CTPYKTYPHOM OpraHu3alMyd XpOMAaTHHA.
Monudukanuyu ruCTOHOB U UX POJib B (PYHKIMOHATBHOM aKTUBHOCTH XPOMATHHA.

Moaexkyasipabie Mexanu3mbl penyinkanuu JIHK. (12 yacos)

— O6mue npunnunsl perumkanun JIHK. Crpykrypa BWIKK peruiMKaiuu,
OCHOBHBIE YYACTHUKH ITPOLECCA PEIIIMKALIUY.

— JIHK-nonmuMepasbl MpoKapuoT U DYKapHOT: OpraHU3alus U OCOOEHHOCTH
dbynkuuonupoBanusi. 5°—3’- u  3’—5’- sk3oHykinea3Has aktuBHOCcTh JIHK-
nonumepas. Nick-tpancisiius, crpykrypa PollE. coli, Mogens ¢pparmenta Knenosa u
MIPUHITUT aBTOKOppeKinu omubok perumkaiuu. [IponeccuBrocts JIHK-monumepas.
Ponp 6enka PCNA u B-cyosenunuibt JJHK-nomumepassr 111 (Pollll) B obecnieuenun
IPOLECCUBHOCTU (PEPMEHTATUBHOIO KOMIUIEKCA PEIUIUKALIHH.

— Ilpaiimepbl,  mpailiMa3Hass ~ aKTUBHOCTh  (PEPMEHTOB  pEIUIMKAIUH,
0COOEHHOCTH MHUILIMALIMK PETUTUKALIUU.

— Ilpunuun nonumepasnoil nenHoit peakuuu (IILP) u ee 3Hauenue s
MoJeKyisipHoil 6monoruu. Tepmoctabunbabie JHK-nmommmepassl. Cramuu mukmia
[TLP, coosiTus [P, npoucxoasmye Ha pa3nuyHbix nukiaax. Paznosuanoctu I1LP.
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— IIpocTpaHCTBEHHO-BpEMEHHAsl ~ OpraHM3alus  COOBITMH  pEeIUIMKAIIH.
Jlmaupyromas u oTcTaronias uenu, pparmentsl Oxazaku. HanpaBnenus pernukanuu
U pealn3anusl 3aTPyJHEHUN pEIUIMKAalMd B MPOCTPAHCTBEHHOW OpraHu3aluu
PEIUIMKAIMOHHON «MAaIluHBI.

— Ocob6ennoctn perumkanuu  Mutoxonapuanbubix JIHK. Caiitel Havana
pETUITMKALIMY JIUIUPYIOLIEH U OTCTAKOIIEH 1enen, D-rnetnu.

— Ocobennoctu  perukanuu ~ tenomepuor  JIHK.  Crpykrypa wu
dbyHKIIMOHUpOBaHUE Tenmomepas, tenomepazHas PHK, mnpunmun oOpatHoi
TpaHCKpUMIu B pabote Tenomepaspl. Jlumut JI. Xelidnuka W aKTHBHOCTH
TeraoMmepasbl. JIMCKyCCMOHHBIE BONPOCHI O POJM TEIOMEpa3 B O0ECHEYEHHH
«OeccMepTus KIETOKY.

Mouiekyasipable MexaHu3mMbl penapanud u pexomOmnanuu JHK. (8
4acoB)

— IHoBpexnenue JJHK u mexanusmel penapanuu JJHK. Mexanusm ynanenus
OCHOBaHHs W MEXaHU3M YAAJICHUS HYKJICOTHAA — OCHOBHBIE IIyTHM peEmaparuu.
I'muko3unasel  u  AP-sHpmonykneassl. JIHK-monmumepaswl, obecrnieunBaromiye
penmapannto  JIHK.  AnbpTepHAaTHMBHBIE MEXaHU3Mbl NPSAMOTO  XUMHUYECKOTO
npeobpazoBanus noppexaeHHon JJHK.

— Oo6mas pexombunanusa JJHK — pexombunarnus romonoruunoi JIHK (general
recombination, homologous recombination). Poab oOmeli pekoMOWHAIMKA B
penapauuu JJHK. Meiiotnueckas pekoMOuHanus.

— MoOunbHbBIE  TEHETHUYECKHE  AJIEMEHTbl, TPAHCHO3ULMA M  CalT-
cneruuyeckas pEKOMOUHAITHS. JAHK-Tpancno3oHsL. Perporpancnos3onsr:
PETPOBUPYCHOTO 51 HEPETPOBUPYCHOTO THIIA. OyHKIMOHUPOBAHUE
PETPOTPAHCIIO30HOB  MJIEKONMTAOIIMX HA  NOpuUMepe  perpoTpaHcrno3oHall.
KoHcepBatuBHas cailT-cienrduueckas pekoMOuHanus u oakrepuodar A.

Tpanckpunuus. Peryasiuusi sxcnpeccun renoB. (12 yacon)

— llenTpanbHasg norma MoJeKyJsipHOM Ouosoruu. [loHsTHE TpaHCKPUIIUU.
['en, cTpykTypHasi opraHu3anus TeHa, TPaHCKpUOUpYyeMble U HETPaHCKPHUOUPyEeMbIe
PErHOHBI, NPEPBIBUCTAasl CTPYKTypa IeHa (3K30HBI, HHTPOHBI). POk MpOMOTOpOB U
KOHCEHCYCHBIX ITOCIEA0BATEIbHOCTEN B MEXaHU3ME HHULIMALIUN TPAHCKPHUIILIUH.

— PHK-nmonumepaszsl  NpoKapuoT U DYKapHOT: CTPYKTYpHBIE U
(GyHKUHOHATIBHBIE OCOOEHHOCTH. YdacThe TpaHcKpuniuoHHbIX (akTopoB (TF) B
MexaHu3Me HHHUNuanuu Tpanckpumiwu, poib TFIID m ¢ — cyobenununsr PHK-
noJuMepas3bl MPOKapuoT B (HOPMUPOBAHUM HHHUIIMATOPHOTO KOMIUIEKCA. YdacTHe
(baKTOpOB 2JIOHTANNH B 00ECIICYCHUH TPAHCKPUTIIIUU. TepMUHAITNS TPAHCKPHITITHH.

— Iloctrpanckpunumonnsie u3sMeHenuss MPHK »sykapuor: xsnmpoBanue,
CIUIAMCUHT, IOJINAICHWIMPOBAHUE. AJTbTEPHATUBHBIN CIUIANCHUHT.
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— Dddext monoxeHus reHoB. MHakTHBaIsS X XpOMOCOMBI MJIEKOTTATAOIIINX.

— OCHOBHBIE YPOBHHM PETYISILIUM AKTUBHOCTH T€HOB. ALETHWIHPOBAHKE
TUCTOHOB.

— OCHOBHBIE YPOBHH PETyJIsIUMU aKTUBHOCTA reHoB. MetwmmpoBanue JIHK,
Pa3HOBUIHOCTH.

— OCHOBHBIE YPOBHU PETYJISILIMM aKTUBHOCTU T€HOB. [10CTTpaHCKpUNITMOHHBIM
YPOBEHB PETYJIALIUU.

— Perynsius reHHON aKTUBHOCTH aKTUBATOPaMU TPAHCKPUIIIUU.

I'eneTuyeckuii koa. MexanusMm TpaHcasauuu. (12 yacon)

— OtkpbiTHE, paciu@poBKa U CBOMCTBA T€HETUYECKOTO KOJIa.

— ApjanrTopHas THUNOTE3a peAM3alud TeHeThdecKoro koxaa. CTpykTypa u
cBoiictBa TpancnoptHbix PHK (TPHK): akuenropnas HOXka, TUTMAPOYpPUIMHOBAS,
NICEBIOYPUAMHOBAs U AHTUKOJOHOBAs NETJIM, BapualOenbHas pydyka, HHO3UH U €ro
pOJib B paclo3HAaBAHUM KOJOHOB, NMEPBUYHAS,, BTOPUYHAS U TPETUYHAS CTPYKTYPHI
TPHK.

— AmunoanmnupoBanueTPHK, amunoanun-TPHK-cuHTETa3b1, CEIEKTUBHOCTD
Y TOYHOCTh TPAHCIISIIINU.

— Opranuzanuss 1 cObopka pudbOCOM MpPOKapHoT H IykapuoT. CuHTE3 U
npoueccudr pubocomansubix PHK (pPHK). benku pubGocom. CailTel aKTHBHOTO
nienrpa pudocom: MPHK-cBsi3pIBaromuii caiit, A-, P-, E-caiiThl.

— Craguu TpaHCIALMM: WHULKALMSA, 3JIOHTalusa, TEepMUHaIUsA. MexaHu3m
dbopMUpOBaHUS WHUIIMATOPHOTO KOMIUIEKCA, (PAKTOphl WHUIIMALIMK TPaHCISLUU
npokapuoT (IF). ®aktopel uHunmanuu 3ykapuoT. Daktopsl snonranuu (EF),
daktopsl Tepmunaiuu (RF). Yyactue I'TO B Tpancnsuu.

— IlocTTpaHCcAsIMOHHBIE Moau(pUKaIUU OeJIKOB, yIpaBJI€HUE
(YHKUHMOHAJIBHOM AaKTUBHOCTHIO OEIKOB C TMOMOUIBIO IMOCTTPAHCIALMOHHOTO
IIPOLIECCUHTA.

HuTtockesier: apXxuTeKTypa, TPAHCHOPT W MOJIEKYJIsipHAs JMHAMuKa (6
YacoB)

— OcHoBHBIE (DUOPWILTAPHBIE CTPYKTYPHI IHUTOCKENETa, MX MOJCKYJISPHBII
COCTaB M TKaHECTIEIU(UIHOCTD.

— Knaccudukanus, CTpykTypa U CBOWCTBAa MOJIEKYJSIPHBIX ~MOTOPOB.
CBoiicTBa MMO3WHOB, JTUHEHHA U KMHE3UHA KaK OCHOBHBIX MOJIEKYJSIPHBIX MOTOPOB
KJIETKHU.

— MexaHOXMMUYECKOE COMNpSKeHUE U akTUH-akTuBUpyemas ATdaznas
AKTUBHOCTbh MHO3HMHA.
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— AKTHH-CBSI3aHHasl perynsuus paOoTbl MBIIII HAa MpUMEpe LUKiIa paboThl
CKEJIETHBIX IONEPEYHONOJIOCAThIX MBI  Miekonuraronmx. Pomp Ca2+ wu
TPONIOHMHOBOTO KOMIUIEKCA B 3aIyCKE COKPAIICHUSI.

— Muo3uH-CBsI3aHHAs PEryJsaius padOThl MBI Ha TMpUMEpe IUKIa paboThI
IAJKUX MbIII miekonutaronmx. Pons Ca2+, xanpMoayiauMHa M €ro KWHa3bl B
MEXaHU3ME COKpalleHUs. AKTHUH-OIOCPEJOBAHHAS pEryisiius padoThl TIaJKUX
MBI MJICKONUTAIMNX. (OYHKIMOHHMPOBAHUE CHELUATU3HUPOBAHHBIX TJIAJIKUX
MBIIIII] )KUBOTHBIX, 00JIaJaI0IINX COCTOSIHUEM 3allipaTesIbHOro ToHyca (catchstate).

MexkiaeTouHble KOMMYHHMKAIMM, CHTHAJbHbIE IIYTH, YIpaBJICHHE
penpoaykuueii u 1udgepeHIIHPOBKOIH KIeTOK. (8 yacoB)

— IloHsTHE KOMMYHHMKAaUA MEXIY KieTkamMu. KOMMYyHHKaTUBHBIE TTPOLIECCHI
OaxkTepuil U Apoxoked. TUmbl U IpUpoOJia CUTHAJIOB, BOCIPUHMMAEMBIX KIIETKOM.
[loHATHS CHUTHAJI-TIOAAIONIEH KIETKM W KIETKU-MHIIeHU. [loHATHsS nuranga u
peuenrtopa. [IpMHOMIIBI BHYTPUKJIETOYHBIX MEXaHHW3MOB IIE€pelayd CHUTHAJIA
(BTOpHUYHBIE MECCEHIKEPBI U MOJEKYIbI-3((PekTopbl). TuIbl 3P (HEKTOPHBIX MOIEKYII
Y BO3MOXHBIE PE3yJIbTaThl CUTHAIMHIA.

— OOmas kimaccupukanys CUTHAIBHBIX IyT€d B  3aBUCHUMOCTH  OT
YIAJIEHHOCTH JIMTAaHJA OT KIETKH, CEKPETUPYIOLIEH CHTHAIBHYIO MOJIEKYJY.
Konrakr-3aBucumbli  curHasmHr.  [loBeneHueckne — peakuuud — KIETOK B
MUKPOOKPY>KEHUU CUTHAIbHBIX MOJIEKYJl. CUTHAJIbHBIE MOJIEKYJIBI KaK MOP(OTreHBI.

Cnoco0bl penpoaykuuu KJieTok. Peakmusi kieTkn Ha moBpexaenue (4
yaca)

— Ilonsitue wierouHoro 1wmkiaa. Pa3el U KiIOueBblie TOYKU. CoOOBITHS,
IIPOUCXOSIINE B KaXKJIbI U3 IEPUOJOB

— Cnoco0Osb! neneHus kietok. Muros. Meitos.

— MopdodyHKiMoHaNbHAs  XapaKTEPUCTHKAa  MPOLECCOB  pocTa |
mudpepeHInpOBKH, MEpUoAa aKTUBHOIO (YHKIHMOHUPOBAHUS, CTApPEHHsS] W TUOenu
KJIETOK.

HaBbikn padoThI ¢ 0011e12a00paTOPHBIM 000pyA0BaHMeM. (4 yaca)

— 3HaKOMCTBO C NPUHUMUIIAMHA YCTPOMCTBA TMCTOJIOTMYECKOW U MOJIEKYJISIPHO-
Ononornyeckoi sadbopartopuei.

— O3HakomJIeHHE ¢ 1a00PaTOPHBIM 000PYIOBAHUEM.

— YcBoeHwue npaBwil 0€301acHOM paboThHI B 1a00paTopu.

— CmiocoObI cTepuu3aiys J1abopaTopHON MOCY/IbI.

— IlpaBuna xpanenust 1 paboThl ¢ OMOMaTEPUATIOM.

Teopusi pactBopoB. Cnioco0bl BhIPa:KeHNs]I KOHIEHTPALIMUA PACTBOPOB. (6
yaca).
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— IlonsiTue pacTBOpa, OUCHEPCHOW Cpeabl, AUCIEPCHOM Qa3bl. Tumbl
JUCIIEPCHBIX CUCTEM I10 arperaTHOMY COCTOSIHUIO U pa3Mepy YacTHLL.

— CrniocoObl BhIpa)ke€HUsl KOHIEHTpaluili pactBopoB. [loHATHE MOJSIPHOCTH U
MOJISUIBHOCTH PacTBOpaA.

— Ilonstue pH.

HT1orosoe 3ansiTue (4 yaca)

— CobecenoBaHue 10 KOHTPOJIBHBIM BOIIPOCAM.

I11. YAEBHO-METOJANYECKOE OBECIIEYEHUE
CAMOCTOSATEJBHOMN PABOTBI OBYUAIOIIIUXCS

VY4ebHo-MeToIMYECcKOe obecrieueHue CaMOCTOSATEIbHOMN paboThI
oOyuatomuxcs 1o aucuuiuimae «Kmetounas u  monekynspHas — OHONOTH
npenacrasiieHo B [Ipunoxenuu 1 u Bkirovaer B ceOs:

— MIaH-TpaQuK BBHIMOTHEHUS CaMOCTOSITEIBHON padOThl MO AWUCIUIUIMHE, B
TOM YHUCJI€ IPUMEPHBIE HOPMbI BPEMEHHU Ha BBIIIOJIHEHHUE 10 KaXXAOMY 3a/1aHHUIO;

— XapaKTepUCTUKA 3aJaHUil NI CaMOCTOSITEIbHOM pabOThl CTYJEHTOB U
METOMYECKIE PEKOMEH/IAINHY TI0 UX BBITTOJHEHUIO;

— TpeboBaHUS K  TPEACTABICHUIO ©  O(GOPMIIEHHIO  pPe3yibTaTOB
CaMOCTOSATENbHOM pabOThI;

— KpUTEPHH OLICHKH BBITTOJHEHUS CAMOCTOSITEIbHON pabOThI.
IV.KOHTPOJIb JOCTUKEHUSA LEJEA KYPCA

JIJIst KOHTPOJISI MOTYT MCTIOIh30BAThCSI CIICAYIOIINE OIICHOYHBIC CPEICTRA!
YO-1 —unauBuyanpHOoe codeceoBaHre, B OCHOBHOM Ha DK3aMEHE;

YO-2 — ceMHHAp-KOJUIOKBUYM — Y4eOHOE 3aHSATHE B BHUAC KOJUICKTHBHOTO
co0ece0BaHUs U JUCKYCCHH,

[1P-1 — nucbMeHHbIN (MM KOMIBIOTEPHBIN) TECT;

OuneHouHbIe cpeacTBa —

Ne Koabl n 3Tansl
KoHTpoMpyemMbie MOIYJIH A HANMEHOBAHUE

n/ (popmMupoBanus N

/pa3aensbl / TeMbl IHCHMIIIUHBI . TeKYUIUl | MPOMeKYTOYHAs
n KOMIeTeH Ui

KOHTPOJIb aTrecTanus

1 | Tema 1. CrpykrypHas uepapxust | OITK-2 3HaHue

Y MOJIEKYJIIpHAsI OpraHu3alus OIIK-3 Ymenue vVO-2

KJIETKU. I1K-9 Bnanenue I1P-1 vo-1

YK-1
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YK-8
2 | Tema 2. CtpykTypa u OIIK-2 3HaHue
MOJICKYJIIpHasl TUHAMUKa OIIK-3 YmMmenue YO-2 VO-1
KJICTOYHBIX MEMOpaH. [1K-9 Biagenue I1P-1
YK-1
3 | Tema 3. Ctpykrypa xpomaruna, | OIIK-2 3HaHue
MOJIEKYJISIPHBIE MEXaHU3MBI I1K-9 Ymenue
pEIUIMKALUY, penapaiu 1 VK-1 Bnanenue YO-2 YO-1
pexomOunanuu JIHK. YK-6 I1P-1
YK-8
4 | Tema 4. Tpanckpunius. OIIK-2 3HaHue
Peryisinus skcrpeccuu reHos. OIIK-3 YMenue
OIIK-7 Brnanenue YO-2 YO-1
I1K-8 I1P-1
YK-1
YK-5
5 | Tema 5. 'enernueckuii Kox. OIIK-2 3HaHUe
MexaHu3M TpaHCIISALUY. OIIK-7 YMmenue VO-2 VO-1
YVK-1 Bnanenue 1p-1
YK-6
VK-8
6 | Tema 6. LluTockerner. OIIK-2 3HaHue VO-2 VO-1
OIIK-3 YMenue IP-1
ITK-9 Bnanenue
7 | Tema 7. MeXKIETOYHBIC OIIK-2 3HaHue
KOMMYHUKAaIUH, CUTHAJIBHBIE OIIK-3 YMenue
IIyTH, YIPABICHUE OIIK-7 Bnanenue
penpoayKiuen u I1K-9 YO-2 YO-1
T pepeHITMPOBKON KIETOK. VYK-1 I1P-1
YK-5
YK-6
VK-8

KOHTpOJIBHBIE U METOAMYECKHME MAaTEpHalIbl, a TAKXKE KPUTEPUU W MOKA3aTellH,
HEOOXOJMMbIE JIJIsl OLICHKU 3HAHWW, YMEHUH, HABBIKOB U XapaKTEPU3YIOIINE STaIlbl
(dbopMHpOBaHUs KOMIIETEHIIMI B MpOIIECCe OCBOCHMS 00pa30BaTEIbHON MPOrPaMMBL,
npenacrasiieHsl B [Ipunoxenun 2.
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V. CIIMCOK YUYEBHOM JIUTEPATYPbHI © UHOOPMAIIMOHHOE
OBECIIEYEHME JUCIIUITJINHbI

OcHoBHas JuTEeparypa
(271eKmpoHHble U nevamuvle U30aHus1)

1. Anexcees, B.W. Tlpukiagnas MonexyispHas OuoJyiorwsi: yueOHOe mocobue
s By3oB / B.M. Anekcees, B.A. Kamunckuii. — Bnagusocrok: Janspeiosrys, 2011.
— 238 c. http://lib.dvfu.ru:8080/lib/item?id=chamo:425474&theme=FEFU

2. Aunpycenko, C.®. buoxumusi ¥ MoJieKyJsipHasi OMOJOTUS [ DIEKTPOHHBIH
pecypc]: ydueOHo-meroanueckoe mnocodue/ Aunapycenko C.D., Jlemncoa E.B. —
OnekTpoH. TeKcToBble JaHHble. — CtaBpomnonb: CeBepo-KaBkazckuil (enepanbHbIN

YHUBEPCUTET, 2015. — 94 C. — Pexum J0CTyna:
http://www.iprbookshop.ru/63077.html . — DBC «IPRbooks»
3. BI/IOJIOFI/IH CTBOJIOBBIX KJICTOK U KJICTOYHBIC TCXHOJIOTHUU. IJId MCAUINHCKUX

By30B B 2 T.: T.1 / M.A. ITanbues, P.C. Axuypun, M.A. AnekcannpoBa [u ap.]; moj
pen. M.A. IlambneBa. — MockBa: Memunmna, [Hwuko, 2009. — 272 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:779352&theme=FEFU

4. bronorus CTBOJIOBBIX KJIETOK M KJIETOYHBIC TEXHOJIOTHM: A1 MEOAUITMHCKHUX

By30B B 2 T.: T. 2 / M.A. [lansues, P.C. Axuypun, M.A. Anekcanaposa [u ap.]; mox
pen. M.A. IlampueBa. — MockBa: Meaununa, [Iluko, 2009. — 455 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:779355&theme=FEFU

5. Ixakcon, M.b. MonekynspHas u kjetouHas Ouodusuka. — M.: Mup;
BMHOM. JlabopaTopus 3HAHUU, 20009. — 551 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:277656&theme=FEFU

6. MonekynsapHuas Owonoruss knerku [B 3 T.]: T. 1 / bproc Anpbeprc,

Anexcanap [xoucon, xynmuan JIstouc u np.; ¢ 3agadamu J[x. Yuncona, T. XaHra;
nep. ¢ anri. A. A. CsemnoBa, O. B. Kapnooili. — Mocksa ,MxeBck: MucTUTYT
KOMIIBIOTEPHBIX HCCleAoBaHui: PerynspHas m xaotudeckass auHamuka, 2013. —

¢.773. http://lib.dvfu.ru:8080/lib/item?id=chamo:772792&theme=FEFU
7. Monexynsapuas Ouonoruss kierku [B 3 T.]: T. 2 / bprooc Anbbeprc,

Anekcanap [xoncon, Ixxynuan JIstouc u ap.; ¢ 3agauamu J[x. Yuicona, T. Xanra;
nep. ¢ anri. A. A. CsemnoBa, O. B. Kapnooii. — Mocksa, MxkeBck: MuctutyT
KOMIIBIOTEPHBIX HCCeAoBaHui: PerynspHas m xaotudeckass auHamuka, 2013. —

c.775-1736. http://lib.dvfu.ru:8080/lib/item?id=chamo:772794&theme=FEFU
8. Monekynsipnass Ouonorus kietku [B 3 T.: T. 3 / bproc Annbepre,

Anexcanap [xoucon, JDxymuan Jlstouc [u ap.]; ¢ 3amadamu k. Yuncona, T.
Xanra; nep. ¢ anniL. A.A. Ceetiioa, O.B. Kapnosoii. — Mocksa, MxxeBck: MHCTUTYT
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http://lib.dvfu.ru:8080/lib/item?id=chamo:425474&theme=FEFU
http://www.iprbookshop.ru/63077.html
http://lib.dvfu.ru:8080/lib/item?id=chamo:779352&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:779355&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:277656&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

KOMITBIOTEPHBIX HMCCIIEIOBaHUN: PerynspHas W XaoTuUyeckas AuHaMuka, c. 1737-
2764. http://lib.dvfu.ru:8080/lib/item?id=chamo:772786&theme=FEFU

9. MonekynsapHas Ouonorusi: yueOnuk / B.B. MBanumes. — M.: PUOP:
NHO®PA-M, 2018. — 225 c. http://znanium.com/catalog/product/916275

10. Coupun, A.C. MonekynspHas Ouonorus. PubGocombl u OumocuHTe3

Oenka: ydeOHUK JJIS By30B IO Omosormueckum crenuaibHocTsaM / A.C. CnupuH. —
Mockaa: Axanemus, 2011. — 496 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:669007 &theme=FEFU

11. CrBonunckas, H.C. Huronorus [Onexrponnsii pecypc]: yueonuk / H.C.
CrtBonuHCKast. — DIIEKTPOH. TeKCTOBble naHHble. — M.: IIpomereit, 2012. — 238 c.
http://www.iprbookshop.ru/18637.html

12. Voii T. ®usndeckre 0OCHOBBI MOJIEKYIISIPHOU OMoJIoTHH: ydeOHOe mocooue /

T. Vou; nep. ¢ anrn. nox pen. JI. B. fIxoBenko. — [onrompynssiii: U3gat. Jom
«HHTENNEKTY, 2010. - 368 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:663865&theme=FEFU

JlonoiHUTEIbHAS JIUTEepaTypa
(newammuule u 31eKMpPOHHBIE U3OAHUSL)

1. bpayn, T.A. I'enomsl / Teppu A. Bpayn, niep. ¢ anrn. A.A. CeetioBa; 1noa
pen. A.A. MuponoBa. — Mocksa: 13n-Bo MHCTUTYTa KOMITBIOTEPHBIX UCCIEA0BAHUM,
2011. — 921 c. http://lib.dvfu.ru:8080/lib/item?id=chamo:660961&theme=FEFU

2. I'enbl m renombl B 2 T.: T. 1 / M. Cunrep, II. bepr; nox pen. H. K.
SukoBckoro; nep. ¢ anri. T. C. Mnbunoit, FO. M. PomanoBoit. — MockBa: Mup,
1998. — 373 c. http://lib.dvfu.ru:8080/lib/item?id=chamo:23576&theme=FEFU

3. l'ucromorusi, SMOPHOJIOTHUS, LUTOJOTHS:  y4EOHHUK JJIi  BBICIIETO
npodeccuoHanbHoro oopazosanus / FO.U. Adanacnes, H.A. IOpuna, b.B. Anemun u
[np.] mon pen. FO.M. AdanacreBa, H.A. FOpunoit. — MockBa: ' DOTAP-Menua,
2013. — 798 c. http://lib.dvfu.ru:8080/lib/item?id=chamo:695450&theme=FEFU

4. XKumynes, 1.®. O6mast 1 MoJeKysipHas reHeTHKa: yueOHoe mocobue. /
N.®. Kumyne — HoBocubupck: Cubupckoe yHuBepcuterckoe u3a-so, 2006. — 479
c. http://lib.dvfu.ru:8080/lib/item?id=chamo:349217&theme=FEFU

5. 3enuroym, Il. MonekynspHas u kierouHas Owosorusi: B 3 1. T.2 / IL
3enrOym; mep. ¢ Hem. [. WM. Jloiaunoii.— MockBa: Mup, 1982. — 438 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:3337 &theme=FEFU

6. 3enrOym, II. Monekynspuas u kinerounas Ouwosorus: B 3 1. T.3 / IL
3enrOymr; mep. ¢ HeM. JI.B. AmekceeBoit. — MockBa: Mup, 1982. — 344 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:46167&theme=FEFU

7. 3eurOym, Ilerep. Monekynsapuas u kinerounas Ouonorus: B 3 1. T.1 / IL
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http://lib.dvfu.ru:8080/lib/item?id=chamo:772786&theme=FEFU
http://znanium.com/catalog/product/916275
http://lib.dvfu.ru:8080/lib/item?id=chamo:669007&theme=FEFU
http://www.iprbookshop.ru/18637.html
http://lib.dvfu.ru:8080/lib/item?id=chamo:663865&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:660961&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:23576&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:695450&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:349217&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:3337&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:46167&theme=FEFU

3enrOymr; niep. ¢ Hem. JI.B. Anekceesoit, JI.C. Illnsxtenko. — MockBa: Mup, 1982, —
367 c. http://lib.dvfu.ru:8080/lib/item?id=chamo:3337 &theme=FEFU

8. Konnues, A.C. MonekynapHas Ouosnorus: ydyeOHuUK mns By3oB. / A.C
KonnueB, I'.A. CeBactbsiHOBa. — MockBa: Axagemus , 2005. — 397 c.

http://lib.dvfu.ru:8080/lib/item?id=chamo:290949&theme=FEFU
9. Jlenunmxep, A. buoxumus. MonekyaspHbIE OCHOBBI CTPYKTYpPHl U

bynkuii kinetku: nep. ¢ anra. / A. Jlenunmkep. — Mocksa: Mup, 1974. — 957 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:57029&theme=FEFU

10. JIetoun b. T'ensl / b. JIptoun; nep. ¢ anra. A.Jl. T'manOypra. [u ap.]. —
Mockaa: Mup, 1987. — 544 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:54059&theme=FEFU

11. MonexkynspHass Ouosiorusi [DIEKTpOHHBIN pecypc]: yueOHoe mocobue /
O.B. Kpurep [u ap.]. — Onexrpon. gaH. — KemepoBo: Keml'Y, 2017. — 93 c.
https://e.lanbook.com/book/103922

12. OCHOBBI KJIETOYHOU OHOJIOTHH [ DIEKTPOHHEIN pecypc]: yaebHoe mocodue /
H.I'. ITanees, 1.1. beccuetnoBpen. T.I1. lIkypar. — DNEKTPOH. TEKCTOBBIE JAHHBIE.
— PocroB-na-Jlony: HOxubiii denepanbubiii  yHuBepcurter, 2011. — 246 cC.
http://www.iprbookshop.ru/47054.html

13. Tlonesoii, B.B. XXuBoe cocrossaue kietkn u Oumosorumsi ctapenus / B.B.

[Toneoii, T.C. CanamaroBa. — CII16: M3a-Bo Cankr-IleTepOyprckoro yHuBepcureTa,
2004. — 134 c. http://lib.dvfu.ru:8080/lib/item?id=chamo:235720&theme=FEFU

14. PerenepaTuBHbI MOTEHIMAT ME3EHXMMHBIX CTBOJIOBBIX KieToKk / B.B.
[TonoB. — Cankr-Ilerepbypr: Meakuura «2JIBW», 2015. - 287 c.

http://lib.dvfu.ru:8080/lib/item?id=chamo:803153&theme=FEFU
15. Cupun, A.C. MonekymsipHass OWOJOTHS: CTPYKTypa W OHWOCHHTE3

HYKJIEMHOBBIX KHUCJIOT: YU€OHHUK JJi OUOJIOTHYECKUX crelruanbHocTel By30B / B.U.
Aron, A.A. bornanos, B.A. I'Bo3aeB [u ap.]; mox pea. A.C. Cnupuna. — Mocksa:
Bricmras IKOJIa, 1990. — 352 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:106918&theme=FEFU

16. CrenanoB B.M. MonekynsapHas 6uosnorus. CTpykTrypa U pyHKIHUN OEJIKOB:
VYueb. nns 6uon. cren. By3oB / [log pen. A.C. Criupuna. M.: Beicn. k., 1996. —
335c. http://lib.dvfu.ru:8080/lib/item?id=chamo:20639&theme=FEFU

17. CrenanoB B.M. Monekymnspnaas 6uonorusi. Ctpykrypa u QyHKIUs O€ITKOB

[DnexTpoHHBIN pecypc]: yueoHuk/ CtenanoB B.M. — DIEKTpOH. TEKCTOBbIE JIaHHBIC.
— M.: MockoBckuil rocy1apcTBeHHbIN yHUBepcuTeT nmenn M.B. Jlomonocosa, 2005.
— 336 ¢. — Pexum pocryma: http://www.iprbookshop.ru/13144.html . — 3BC
«IPRbooks»
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http://lib.dvfu.ru:8080/lib/item?id=chamo:3337&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:290949&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:57029&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:54059&theme=FEFU
https://e.lanbook.com/book/103922
http://www.iprbookshop.ru/47054.html
http://lib.dvfu.ru:8080/lib/item?id=chamo:235720&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:803153&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:106918&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:20639&theme=FEFU
http://www.iprbookshop.ru/13144.html

Ilepeuenn pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKALIMOHHOMN ceTH
«AnTepHen

http://elementy.ru/ — HaydHas 3;1eKTpOHHAsT OMOIHMOTEKA
http://zhelezyaka.com/
http://science.km.ru/ - 3ekTpoHHBIN pecypc MO pa3HbIM pasjieinaM OHOJIOTHH

http://molbiol.ru/ - saekTpoHHBINA pecypc MO MOJICKYIAPHONW OHOJIOTHH
http://humbio.ru/humbio/cytology/00000d33.htm
http://biology-of-cell.narod.ru/

http://webembryo.narod.ru/cel biol.htm

http://tsitologiya.ru/
http://www.ncbi.nlm.nih.gov/sites/entrez?db=books

Ilepeyenb NHPOPMAIMOHHBIX TEXHOJOTHI M MPOrPAMMHOI0 o0ecneYeHnst

1. IIpu ocyiiecTBiIeHUH 00pa30BaTEIBLHOTO MPOIecca CTYACHTbl HUCIOIB3YIOT
nporpamMmmHoe obecrieuenue: MicrosoftOffice (Access, Excel, PowerPoint, Word u
TIp.), DJIEKTPOHHBIE pecypchl caiita JIBOY, sximtouas ObC [IBOY.

2. Hayunas onektponHass  Oubnuoreka eLIBRARY, »snektpoHHO-
OubiMoTeuHass cucTeMa u3AaTenbcTBa  «JlaHb», dJeKTpoHHas OuOIMOTEKa
"Koncynbrant cryaenta", unpopmanuonnas cucrema "EJJMHOE OKHO" noctyna k
oOpaszoBaTeIbLHBIM pecypcaM JIOCTYI K AJIEKTPOHHOMY 3aKa3y KHHUT B OUOJIHMOTEKE
JABOY.

VI. METOJJMYECKHUE YKA3AHHUSI IO OCBOEHUIO
JUCHMIIAHBI

B mpouecce wuzyueHus AucHUIUIMHBL «MosekyssipHas OHUONOTUs KIETKH»
NpeajiaraloTcs  pa3HoOoOpa3Hble METOAbl M CPEICTBA OCBOEHUA  YYEOHOIO
COZIEPKaHMS: JIEKIIMH, CEMHUHAPBI-KOJUIOKBUYMBI, TECTUPOBAHUE, CAMOCTOSTEIIbHAS
paboTa CTy/IeHTOB.

JlekuMsi — OCHOBHAs aKkTHWBHasg (opMa ayJUTOPHBIX 3aHIATHH, pa3bsICHEHUS
OCHOBOIIOJIAralOIMX  TEOPETUYECKUX  pPa3fesioB,  KOTOpas  Ipearosaraer
WHTCHCUBHYIO  YMCTBEHHYIO  JI€SITEIBHOCTh  CTyAeHTa.  JIekuust ~ HOCHUT
[I03HABAaTEIbHbIA, Pa3BUBAIOIIUN, BOCIUTATENIBHBIA M OPraHU3YIOIIUN XapakTep.
KoHcnekT Jeknuuii moMOraeT yCBOMTh TEOPETHUYECKUM MaTepual IUCHUILUIAHBL. [Ipn
CIIyIIaHWW JIEKUMU HAJ0 KOHCIEKTHPOBATh €€ pYyOpUKallio, TEPMHUHOJIOTHIO,
KJIIOYEBBIE CJIOBA, ONpeAeNeHus, POpMYJIbl, TpaUIECKUE CXEMBI.

[Ipu nomamrHedr paboTe C KOHCHEKTOM JICKIIUH HEOOXOIUMO HCIIOJIh30BATh
OCHOBHOM y4YEOHHMK U JOMOJHUTENIbHYIO JIUTEPATYPY, KOTOPHIE PEKOMEHIOBAHbI 110

24


http://elementy.ru/
http://zhelezyaka.com/
http://science.km.ru/%20-
http://molbiol.ru/
http://humbio.ru/humbio/cytology/00000d33.htm
http://biology-of-cell.narod.ru/
http://webembryo.narod.ru/cel_biol.htm
http://tsitologiya.ru/
http://www.ncbi.nlm.nih.gov/sites/entrez?db=books

JTAaHHOW MUCIUIUINHE.

[Ipu u3NOXKEHUM JEKIMOHHOTO Kypca B KauecTBe (OpM HHTEPAKTUBHOTO
OoOy4eHHMs UCTIOJIb3YIOTCS: JeKIUsI-0ece1a, JIeKIUsI-BU3yaln3allus, KOTOPbIE CTPOSATCS
Ha Oa3e NPEAlIeCTBYIONIMX 3HAHUM, BKJIIOYAs CMEXKHBIC JTUCHUIUIMHBL J{is
WJUTIOCTPAIMH TIPUMEHSIIOTCS MPE3CHTAINH, MHTEPAKTUBHAS JI0CKA, TAOIUITBI, CXEMBI.
[lo xomy WU3JIOXEHHUS JIEKIMOHHOTO MaTepuajga CTaBsITCS MPOOJIEMHBIE U
MPOBOIUPYIOIIUE BOIIPOCHI, BKIIOUAIOTCS SJIEMEHTBI JUCKYCCHUH.

Jlekuusi-susyajau3auus. UTeHue JIEKIMU COMPOBOKIAACTCS KOMIBIOTEPHOU
npe3eHTaluen ¢ 0a30BbIMU TEKCTaMU (3arojoBKU, (OPMYIMPOBKH, KIIFOUEBBIE CIIOBA
U TEPMHUHBI), WLIIOCTPAIUSIMU MUKPOCKONMUYECKUX U YJIbTPAMHUKPOCKOIMMYECKUX
M300pKEHUI KIJIETOK, PUCOBAaHUEM CXEM M HamucaHueM (opMyJsl Ha MHTEPAKTHUBHOM
JIOCKE, TPOU3BOJUTCA JEMOHCTpAIUsi HArJISAHBIX TaOMuIl U ClailjoB, YTO
CIOCOOCTBYET JIyYIlIEMY BOCIPHATHIO U3JIaraeMoro MaTepualia.

Jlekuus-0ecena — «Iuaor ¢ ayAUTOPUEN» — SIBISAETCS PacCIpPOCTPAHEHHOU
dbopMoOil HUHTEPAKTUBHOTO OOYYEHHUS M TMO3BOJISICT BOBJIEKATh CTYJECHTOB B YUCOHBIM
MpOIIECC, TaK KaK CO3JAaeT MPAMOM KOHTAKT TMPENOJABaTeliss C ayJuTOpHEi.
CryneHTam  3a7al0TCd  BONPOCHL  MPOOJEMHOTO,  MPOBOILUPYIOMIETO WA
uHpopmalmoHHoro xapakrepa. CaMu CTYJIEHTBI TakKe MOTYT 3aJaBaTb BOIPOCHI.
Jto00i1 M3 CTYAEHTOB MOXET MNPEIJIOKUTh CBOHM OTBET, APYrOd MOXET €ro
TonoJIHUTE. Takasi popma JIEKIIMM TIO3BOJISIET BOBJIEYL BCEX CTYACHTOB B paboTy,
aKTUBU3UPOBATh WX BHUMAHHUE, MBIIUICHUE, TMOIYYUTh KOJUICKTUBHBIA OIIBIT,
HAay4YUTHCS POPMYITUPOBATH BOMPOCHI.

CeMuHap-ko1JI0KBUYM. KOJJTOKBUYM — KOJUIEKTHBHAsI (popMa pacCMOTPEHUS
U 3aKperUieHus: yueOHoro matepuaina. KoJTOKBHYMBI SIBISIOTCS OAHUM W3 BHUIOB
MPAKTUYECKUX  3aHITHH, TNPETHA3HAUYCHHBIX JJIs1  YIIyOJIGHHOTO  W3Y4YeHUs
JUCLUUIUIMHBI, TPOBOJATCS B HHTEPAKTUBHOM pexume. Ha 3aHATHsIX 1O Teme
KOJUIOKBUYMa pa30uparoTcs BOMPOCHI, BMECTE C MpPENoJaBaTesieM MPOBOIUTCA HUX
o0CyXXJIeHHe, KOTOpOE€ HaIpaBieHO Ha 3aKpeIuieHHe marepuaina, (popMHUpPOBaHUE
HaBBIKOB BECTH TOJIEMHKY, Pa3BUTHE CAMOCTOATEIBHOCTM M KPUTUYHOCTHU
MBIIJICHUS, HAa CHOCOOHOCTh CTYJIGHTOB OPHUEHTHUPOBATHCS B OOJBIIMX
WH()OPMAITMOHHBIX MOTOKAaX, BHIPA0ATHIBATh M OTCTaWBATh COOCTBEHHYIO MO3UITUIO
1o MPOOJIEMHBIM BONIPOCaM Y4€OHOM TUCIUIUIUHEI.

B kadectBe METOIOB WHTEPAKTUBHOTO OOY4YEHHS Ha KOJUIOKBHYMax
UCIIOJIb3YIOTCS: pa3BepHyTas Oece1a, TUCKYCCHsl, Tpecc-KOH(PEPEeHIHSI.

Pa3pepHyTras Oecega mpennosiaraet MOATOTOBKY CTYIEHTOB IO KaXIOMY
BOINIPOCY IUJIJaHA 3aHATHUS C €JUHBIM IS BCEX IMEepEeYHEeM PEKOMEHIYEeMOM
00s13aTEIHPHON M JOTIOTHUTEIIBLHON TUTEepaTyphl. JJOKIIaabl TOTOBSATCS CTYJAECHTAMH T10
3apaHee NPeIIOKEHHON TEMATHKE.
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Jluckyccusi B TpyIIe HMMEET psAd JOCTOMHCTB. JlHUCKyccHsi MOXET OBITh
BBI3BaHa IIPEIOIAaBATENIEM B XOJI€ 3aHATUS WM )K€ 3apaHee IUIaHupyeTcs UM. B xone
HOJIEMUKU CTYAEHTHl (POPMUPYIOT Yy c€0sl HAXOAUYHUBOCTh, OBICTPOTY MBICIUTEIBHON
peakuuu.

KonrtposbHuble TecThl. Vcmonp3dyercs OJIaHKOBOE WM KOMIIBIOTEPHOE
TECTUPOBAHUE B PEKUME BHIOOPA MPABUIIbHBIX OTBETOB, YCTAHOBIIEHUSI COOTBETCTBUS
MOHATHH, 0003HAYCHUS JAeTalIel HAa CXeMaxX U MpoY.

MeToanyeckue yKa3aHusi o padore ¢ JUTEPaTypoi

Hano cocTtaBuTh IepBOHAYaIBHBIA CIMCOK HCTOYHMKOB. OCHOBOW MOKET
CTaTh CIMCOK JIUTEPaTypbl, pEKOMEHJOBAHHbBII B pabouell mporpamme Kypca. s
ynooctBa pabOTBl MOXKHO COCTaBUTh COOCTBEHHYIO KapTOTEKy OTOOpaHHBIX
VMCTOYHUKOB ((paMuJIMsi aBTOPOB, 3arjiaBhe, XapaKTePUCTUKHU H3IaHUS) B BHJE
pabouero ¢aiina B KoMmnbloTepe. Takas KapToT€Ka MMEET NPEUMYIIECTBO, T.K. OHA
MO3BOJISIET JA00ABIATh MCTOYHHMKH, 3aMEHSITh MO HEOOXOAUMOCTH OJHU Ha ApPYyTHE,
[lepBoHaYaIbHBIN CIIUCOK JINTEPATYPHI MOKHO JTOMOJHUTD, UCIIONb3Ys AIEKTPOHHBIN
kaTajgor Ombmmorexku J[BDY.

Paboras ¢ nuteparypoil no Toil win Jpyroi Teme, HaJo He TOJBKO MPOYUTATh,
HO M YCBOWUTb METOJ| €€ M3YyYEHMs: CACJIATh KPATKUH KOHCIIEKT, aJlTOPUTM, CXEMY
MPOYUTAHHOTO MaTepuiia, YTO MO3BOJIIET OBICTpEE €ro MOHSTh, 3anOMHUTH. He
PEKOMEHYETCsI IOCIOBHO MEPENUCHIBATH TEKCT.

Vil. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

JUCIHUATIIAHBI
MecromnoJio:keHue
MarepuanbHoe obecnieueHue IIporpammHoe obecneyenune
ayJIuTOpPUH
Aynuropus st KoMruiekTsl yueOHOU Mebenu (CTOJIBI | AYIUTOPUS [T NPOBEICHHS
HPOBEICHUS CTyﬂBH), yquI/ILIeCKaﬂ JTOCKa. JICKIIMOHHBIX 3aHATUU U na6opaTopHHx
JIEKIIMOHHBIX pabot
SAHSTHH 1 KommiekT maboparopHoit mebenu (cTo
1abopaTopHbIX paboT | IPUCTEHHBIM BbICOKMU 150 cm 4 T,
Cron mpucreHHbli Hu3kui 150 cm, 3 690922, ITpuMopcKuii Kpai,
LIT, CTOJI TPUCTEHHBIA BbICOKMH 120
o o r. Bnagusocrox
690922, cM, 4 WT., CTOJ NPUCTEHHBIM HHU3KUI A ’
Ipumopckuii kpait, | 120 cM 7mIT, CTOJI OCTPOBHON BBICOKUI ocTpoB Pycckui,

2T, CTOJA TOPLEBOM BBICOKMM 2IIT.,

r. Bnangusoctok, noxyoctpoB CanepHslid,

rKagbl nabopaTopHble pasi.
ocTpos Pycckuii, HasHauyeHus10  wr., nmabopartopHbie | ool o Asike, 10, Koprye 25.1, ay.
CTYJIbs1) MS81111
TIOJTyOCTPOB
CarnepHbIi, JlabopaTopHoe 00opya0oBaHUE:
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mocenok Asikc, 10,
Kopmyc 25.1, aya.
MS81111

XOJOAWIBHUK C pab. Temn +4 rpaj.
Hensc 2 1mr.., MOpO3WiIbHAs Kamepa
pa6. Ttemm.  -80 rpam  Llensc,
Mopo3wibHas kamepa -20 rpazn. Llensc,
KomrmuiekT  103aTopoB  MEpeMEeHHOTo
oobrema Discovery comfort 20-200mxk,
200-1000 mxa, 500-5000Mka. 4 1T,
Boprekc nepcoHanbHbIH 1151 IPOOUPOK
oobemom ot 1,5 mo 50 mur (V-1 plus),
Bonsinas OaHs-TepMocTaT c
nepeMenInBaHueM WB-4MS,
Hentpudyra 5804 R, CO2 unkydarop
Galaxy 48R, Eppendorf. Cucrema

HETPEPHIBHOTO HaOJTF0ICHUS 3a
KHUBBIMH  KJICTKAMH B PEXHUME
peanbHOTO BPEMEHHU Cell-1Q.
Ammndukatop Applied Biosystems
AmmungpukaTop biorad
,CriekrpodoTomeTp, Tepmocrar

I'HOM, Tepmoctar Tepmur, Kamepsi
it dnekTpodope3a  OENKOB |
HYKJIEMHOBBIX KHcIOoT Biorad 2miT.,
HcTouHuku UTaHUSA IS
1eKTpoope3Ho  Kamepel 2 IIT.
Biorad, Mukpockon MHBEPTHPOBAHHBIN
Zeiss 2mt, boxc mamuHapubli -NU-
437-400E 1I kmacca 0e30IIacHOCTH, C
BEPTUKAIbHBIM IIOTOKOM BO3/1yXa

Aynutopun JIs
CaMOCTOSATEIbHON
paboThI CTYAEHTOB

HuTanbHbIE 3aJ1bI
Hayunoit
oubmmotexu JIBOY
C OTKPBITBIM
JIOCTYTIOM K (hOHITY
(xoprryc A - ypOBEeHb
10)

KommnekTsl yueOHOM Mebenu (CcToNbl M
CTYJIbs1)

Mono6iok 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 Ckopocth jgocTynma B
Untepuer 500 Mo6ut/cex. Paboune mecra
ISt JIIoen C OTpaHUYEHHBIMU
BO3MOXHOCTSIMH ~ 3JI0POBbSI  OCHAIIEHBI
JUCIUIEIMM W TIpUHTepamMu  bpaiins;
000pyIOBaHBI; MTOPTATUBHBIMHU
ycTpoiicTBaMu IS YTEHUS
IUIOCKOIIEYATHBIX TEKCTOB, CKAHUPYIOIUMHU
u YUTAIOUIMMU MallnHaMU
BUICOYBEIUYUTEIIEM C  BO3MOKHOCTBIO
peryssinuu I[BETOBBIX CIIEKTPOB;

AynuTOpUH JUIsl CAMOCTOSTENTEHOM
paboThI CTYZCHTOB

YuransHble 3a1b61 HayuHol OnbImoTexku
JAB®Y ¢ OTKpBITHIM JIOCTYTIOM K (QOHTY
(xopmyc A - yposeHs 10)
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YBCIMYUBAOIUMU 3JICKTPOHHBIMU JTyITaMH
1 YyJIbTPAa3BYKOBbBIMU MAapKUPOBIINKAMHA

Aynutopun It
CaMOCTOSITETbHON
paboTHI CTYZACHTOB

HuTanpHbIE 3aJIbI
Hayunoit
oubnoreku JJBOY
C OTKPBITHIM
JIOCTYTIOM K (hOHITY
(xopmyc A - ypoBeHb
10)

KommnexTsl yuebHo# mebenu (CTONBI U
CTYJIbS1)

Mowno6iok 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 Ckopocth jgocTyma B
Hutepuer 500 Mowut/cex. Paboune mecra

I JIozen C OTpaHUYECHHBIMHU
BO3MOKHOCTSIMM ~ 3[0pPOBbSI  OCHAIICHBI
JUCIUIESIMM U IpuHTepamu  bpaiins;
000pyTOBaHBbI: MOPTAaTUBHBIMHU
YCTPOKUCTBAMU JUTSt YTEHUS

IIJIOCKOIICYaTHBIX TCKCTOB, CKAaHUPYIOIUMHA

n YUTAOIUMHA MalllMHaMH
BUACOYBCIIMIUTCIIEM C BO3MOKHOCTBIO
peryimianuun IIBETOBBIX CIICKTPOB,

YBEIIMYUBAOIIUMU 3JIEKTPOHHBIMH JTyIIaMH
" YJIbTPAa3BYKOBBIMU MapKUPOBIIUKaAMHU

AyIUTOpUH I CAMOCTOSITEIBHOM
paboTHI CTYICHTOB

YuransHble 3a1b61 HayuHol OMOIMoTeKH
JAB®Y c OTKpBITBIM AOCTYNIOM K GOHIY
(xopmryc A - yposens 10)

Aynuropus s
MIPOBEICHUSI
nabopaTopHBIX padboT

690922,
[Ipumopckuii kpaif,

r. BmagnBoCTOK,
ocTpoB Pycckuid,

HOJIyOCTPOB
CarnepHbIi,

mocenok Asikc, 10,
Kopmryc 25.1, ayn.
M10411

Kommuiekr  maboparopHoit  meOenu

(cTombl, cTynbs MIKaQBbI).

JlaboparopHoe obopyioBaHHe:
TepmocTar cyxoBo3aymiHbiii MIR-262,
muctiuiarop  GFL-2008, Kowmmrekt
JI03aTOPOB  TIEpEMEHHOro  o0beMma
Discovery comfort 20-200mxim, 200-
1000 wmkn, 500-5000mx1.
Boptexc nepcoHanbHbIN A7 TPOOUPOK
o6semoMm ot 1,5 go 50 m (V-1 plus),
neHTpudyra BioSan Microspin,
cnekrpodoromerp Thermo Scientific
Genesis, BomaHas Oans 1143-12, Becsl
mpenesnonnsre OHAUS  Adventurer,
WCTOYHUK TUTAIHMS JJIS TPOBEACHUS
Bio-Rad PowerPac
mr., Kamepa Ui
Bio-Rad  SubCell
model 192 ropusoHTanbHAS, Kamepa
s snekrpodopesa  Bio-Rad  mini
SubCell GT, cucrema mua CcbEeMKH
3eKTPO(OpPE3HBIX
myJbc-3eKTpodopesa ChefMapper
XA, nentpudyra ¢ OXJIAKICHHUCH
Eppendorf S424h, TI[P-6oxc UVT-S-

4 T,

anexTpodopesa
Universal 2
anekTpodopesa

reiei, cucrema

AyauTopus Ui TIPOBEICHUS
71a00paTOPHBIX padoT

690922, TIpumopckuit Kpaii,
r. BmagnBocTOK,
ocTpoB Pycckuii,

nonyoctpoB CarnepHsiid,

nocenok Asikc, 10, Kopmyc 25.1, ayn.
M10411
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AR pgns crepunbHeIXx pabor ¢ Y®-
pemupkymsitopom, HIIP-ammrdukaTtop
Roche  LightCycler 96,  IIIIP-
aMILTH(PHUKATOP Eppendorf
Mastercycler pro, mmkporom Leica
RM-2265,  kpuommkporom  Leica
CM1950, aBTOMAT IUIS
TUCTOJIOTMYECKONW 00pabOTKU TKaHEW ¢
MIPUHAIIICKHOCTSIMH, [xad
JTAMAHAPHBIHA 2-T0 KJ1acca
OMOJIOTUYECKOW  3aIlUTHI,  pa3Mep
paboueii moBepxuoctu 150, MHKYOaTOp
nepcoranbubii  CO2- ¢ cucremoit
MOHUTOPHUHTA u ITOBBIIIICHU A
BHTAIBHOCTH KJIETOK, CHCTEMa JUIA
ABTOMATU3UPOBAHHOTO

KyJapTuBUpOBaHUs KjiaeTok CompacT
SelecT, Coptep KJIIETOK
BbIcOKOockopocTHOU MoFlo Astrios EQ,
Beckman Coulter, Cucrema g
MTOJATOTOBKH 00pa31os JUTSE
MTOJITHOTEHOMHOTO CEKBEHHpPOBaHUs lon
Chef™ Instrument, Thermo Fisher
Scientific, Cucrema aHaimn3a
nocienoBarenpHocTen JIHK Ion S5™
XL System, Thermo Fisher Scientific,
Anammzarop TeHermueckmii Applied
Biosystems 3500, Thermo Fisher
Scientific, Cucrema
aBToMatusupoBaHHas Biacore X100
System JUTSt aHanm3a
MEXMOJICKYJISIPHBIX ~ B3aUMO/ICHCTBHIA,
Cucrema aHanm3a  peOJIOTUYECKHX
cBoiicte  O6momatepuasioB HAAKE
MARS I1IlI, Thermo Fisher Scientific,
Muxkpockon aTOMHO-CUJIOBOM
(3onmoBsIit) BioScope Resolve, Bruker,
XOJOAWIBHUK ¢ pabd. Temn +4 rTpam.
Lenbc., Mopo3wibHas kamepa paO.
temil. -80 rpaz Llensc

B nemsix obecniedenus crienuaibHBIX YCIOBUM OOydeHHsS] MHBAJIUIOB U JIMIL C

OTPaHUYCHHBIMA BO3MOKHOCTSIMH 3710poBbsi B JIBDY Bce 3manus oOopymoBaHb

MIaHTyCaMH,
OCHAIIEHHBIMU

TYaJICTHBIMHU KOMHAaTaMHu,

HaBUTalIMOHHOM MMOAACPIKKH.
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Ipuioxenue 1

MMHUCTEPCTBO HAYKU U BBICIIET'O OBPA3OBAHMS POCCUMCKOU ®EJIEPALIMN
denepanbHOE TOCYAaPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKACHUE BBICIIETO 00pa30BaHHUsI

«JlanbHeBOCTOYHBIIN (eaepajbHbIii YHUBEPCUTET»
(ABDY)

KOJIA BUOMEJUIIUHBI

YYEBHO-METOAUYECKOE OBECIIEYEHUE
CAMOCTOSTEJBHON PABOTHI OBYYAIOIIIUXCSI
no qucuniuinie «Kinerounas u MoseKymsipHas OMOJIOTHS

Hanpasnenune noarorosku 19.03.01 «buorexHo0rus»
(ypoBeHb OakanaBpuara)
[Tpodunb «MosekyasipHast OUOTEXHOJIOTHSI»
dopMa NOATOTOBKH OYHAasA

BnanusocTok
2019



CamocTosTenbpHast paboTa CTyACHTa BKIIIOUAET:
1) OubnuoTeyHyr0 WM JIOMAIlHIOI paboTy ¢ ydeOHOW JUTepaTypor M

KOHCIICKTOM JICKIIUH;
2) caMOCTOSITEIbHOE U3YUCHUE OTACIBHBIX TEM JTUCIUILINHBI,
3) MOATOTOBKY K CEMUHApaM U TECTUPOBAHUIO;
4) NOArOTOBKY K PK3aMEHY.
[Topsimok BBIMOJHEHUS] CaMOCTOSITEILHONH PabOTHl JIOKEH COOTBETCTBOBATH
KJICHIAPHO-TEMAaTUUYECKOMY IIJIaHy JUCHMIUIMHBL, B

KOTOPOM  YCTaHOBJICHA

IMOCJICAOBATCIIBHOCT IIPOBCACHUA HCKHHﬁ, Jla60paTOpHI>IX 3aH51TI/Iﬁ, KOJUIOKBUYMOB

Y KOHTPOJBHBIX MEPOTPUSITHI.

HJIaH-Fpa(l)HK BBINOJIHEHUSI CAMOCTOATEJILHOH paﬁon o IMCIMIIJIMHE

((MOJIeKyJ]SIpHaSI 0MO0JI0rusl KJIETKH»

Ne Jara/cpoxn Bun camocrTosiTeqbHON | IIpuMepHbie | DopMa KOHTPOJIS
n/m | BbINOJHEHHS padoThI HOPMBI
BpeMeHH Ha
BBITIOJTHEHH €

1 1 nenens Pabora ¢ mmTeparypoir wu | 34ac Pabora Ha mpakTHYeCKOM
KOHCIICKTOM JIEKIIMH. 3aHSATUM, YCTHBIM OTBET.
ITonroroska k cemuHapy Ne 1. Cemunap Nel.

2 2 Henens Pabora ¢ mmTeparypoir U | 4 gac Pabora Ha pakTHYeCKOM
KOHCIICKTOM JIEKIIMH. 3aHATUM, YCTHBIM OTBET.
ITonroroska k cemuHapy Ne 2. Cemunap Ne2.

3 3 Henens Pabora ¢ mmTeparypoir U | 34ac Pabora Ha pakTHYeCKOM
KOHCIIEKTOM JIEKIIMH. 3aHSATUM, YCTHBIM OTBET.
IToaroroBka k cemunapy Ne 3 Cemunap Ne3.

4 4 menens PabGora ¢ gmreparypoii u | 3 uac Pabora Ha npakTHUECKOM
KOHCIICKTOM JIEKIIMH. 3aHSATUM, YCTHBIM OTBET.
Ilonroroska x cemuHapy Ne 4. Cemunap Ne4.

5 5 Henmens Pabora ¢ aTeparypoir u | 3uyac Pabota Ha mpakTHUIEeCKOM
KOHCIIEKTOM JIEKIMH. 3aHSATHH, YCTHBIA OTBET.
Ilonroroska xk cemuHapy Ne 5. Cemunap Ne5.

6 6 Henens Pabora ¢ aTeparypoirt u | 3 uyac Pabora Ha npakTHYeCKOM
KOHCIIEKTOM JIEKIHH. 3aHSATHH, YCTHBIA OTBET.
ITonroroBka x cemuHapy Ne 6. Cemunap Ne6.

7 7 HEenmens Pabota ¢ smreparypoit u | 3 Wac Pabota Ha mpakTHUIEeCKOM
KOHCIIEKTOM JIEKIMH. 3aHSATHH, YCTHBIA OTBET.
ITonroroBka x cemuHapy Ne 7. Cemunap Ne7.

8 8 Hemest Pabora ¢ sumreparypoit wu | 4 4ac Pabota Ha mpakTHUIEeCKOM
KOHCTIEKTOM JIEKIHH. 3aHSATHH, YCTHBIA OTBET.
[Toarororka k cemunapy Ne §. Cemunap Ne§.

9 9 Henens Pabora ¢ nwmreparypoir u | 3 yac Pabota Ha npakTHYeCKOM
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KOHCIICKTOM JICKIIHH.
IMoaroroska k cemunapy Ne 9.

3aHATHH, YCTHBIA OTBET.
Cemunap Ne9.

10 10 nepmens PaGora ¢ gmreparypoit u | 3uac Pabota Ha mpakTHUECKOM
KOHCIIEKTOM JIEKLIUH. 3aHSITUH, YCTHBI OTBET.
[ToxroroBka x cemunapy Ne 10. Cemunap NelO.

11 11 nenens PaGora ¢ gmreparypoit u | 34ac Pabora Ha npakTHUECKOM
KOHCIIEKTOM JIEKLIUMH. 3aHSITUH, YCTHBIA OTBET.
[ToxroroBka x cemuaapy Ne 11. Cemunap Nell.

12 12 nenens PaGora ¢ gmreparypoit u | 4 yac Pabota Ha pakTHUECKOM
KOHCIIEKTOM JICKLIUH. 3aHSTUH, YCTHBIA OTBET.
[Moarororka k cemunapy Ne 12. Cemunap Nel2.

13 13 nenens PaGora ¢ gmreparypoit u | 34ac Pabora Ha mpakTHUECKOM
KOHCIIEKTOM JICKLIHH. 3aHSITUHU, YCTHBI OTBET.
Ilonroroska k cemunapy Ne 13. Cemunap Nel3.

14 14 nenens Pabora ¢ mmTeparypoir U | 4 yac Pabota Ha npakTHYeCKOM
KOHCIIEKTOM JICKLIHH. 3aHSTUH, YCTHBIA OTBET.
Ilonroroska k cemunapy Ne 14. Cemunap Nel4.

15 15 nenens Pabora ¢ mmTeparypoir U | 34ac Pabota Ha mpakTHYeCKOM
KOHCIIEKTOM JICKLIHH. 3aHSTUH, YCTHBIA OTBET.
IMoxrororka k cemunapy Ne 15. Cemunap Nel5.

16 16 nenens Pabora ¢ mumreparypoir wu | 34ac Pabota Ha mpakTHYECKOM
KOHCIIEKTOM JIEKIUH. 3aHATUM, YCTHBIM OTBET.
[Moaroroska k cemunapy Ne 16. Cemunap Nel6.

17 17 nenens Pabora ¢ JmaTeparypoit u | 3 uyac Pabota Ha npakTUYECKOM
KOHCIIEKTOM JIEKITUH. 3aHATHW, YCTHBIH OTBET.
Ilonroroska k cemuHapy Ne 17. Cemunap Nel7.

18 18 Henens Pabora ¢ JmrTeparypoit u | 4 yac Pabota Ha npakTHYeCKOM
KOHCIIEKTOM JIEKITUH. 3aHATHW, YCTHBIH OTBET.
[logrotoBka K  UTOrOBOMY HroroBeiii cemuHap.
CEMHHApY

19 19 nenens Pabora ¢ mmTeparypoir wu | 34ac Pabora Ha pakTHYeCKOM
KOHCIIEKTOM JIEKIUH. 3aHATUM, YCTHBIM OTBET.
ITonroroska k cemunapy Ne 19. Cemunap Nel9.

20 20 Hepens PaGora ¢ gmreparypoit u | 4 uyac Pabora Ha npakTHUECKOM
KOHCIIEKTOM JIEKIUH. 3aHATUM, YCTHBIM OTBET.
[Hoaroroska k cemunapy Ne 20. Cemunap Ne20.

21 21 nepens PaGora ¢ gmreparypoit u | 3uac Pabora Ha npakTHUECKOM
KOHCIIEKTOM JIEKIUH. 3aHATUM, YCTHBIM OTBET.
[MoaroroBka k cemunapy Ne 21. Cemunap Ne21.

22 22 nepens PaGora ¢ gmreparypoit u | 3uac Pabora Ha npakTHUECKOM
KOHCIIEKTOM JIEKIUH. 3aHATUM, YCTHBIM OTBET.
[HoaroroBka k ceMunapy Ne 22 Cemunap Ne22.

23 23 Henens Pabora ¢ smaTeparypoit u | 3uyac Pabora Ha npakTHYeCKOM
KOHCIIEKTOM JIEKIUH. 3aHATUM, YCTHBIM OTBET.
Ilonroroska k cemuHapy Ne 23. Cemunap Ne23.

24 24 uwenens Pabora ¢ nwmreparypoir u | 3uyac Pabota Ha npakTHYECKOM

JICKIHH.
[Moarororka k cemunapy Ne 24,

KOHCIICKTOM

3aHSATHM, YCTHBIM OTBET.
Cemunap Ne24.
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25 25 Hepens Pabora ¢ nmTeparypoir U | 3 yac Pabora Ha npakTHUECKOM
KOHCIIEKTOM JIEKIUH. 3aHATHN, YCTHBIH OTBET.
Ilonroroska k cemunapy Ne 25. Cemunap Ne25.

26 26 Hemens Padora ¢ muteparypoii wu | 3u4ac Pabota Ha npakTHYECKOM
KOHCIIEKTOM JIEKIUH. 3aHATHN, YCTHBIH OTBET.
Ilonroroska k cemunapy Ne 26. Cemunap Ne26.

27 27 Henmens Pabora ¢ mmreparypoit u | 4 4wac Pabota Ha mpakTHYEeCKOM
KOHCIIEKTOM JIEKIUH. 3aHATHN, YCTHBIH OTBET.
Ilonroroska k cemunapy Ne 27. Cemunap Ne27.

28 28 Hemens Padora ¢ muteparypoii wu | 3u4ac Pabota Ha npakTHYECKOM
KOHCTIEKTOM JICKLIUH. 3aHSTHH, YCTHBIH OTBET.
Ilonroroska k cemuHapy Ne 28. Cemunap Ne28.

29 29 nenens Pabora ¢ mumTeparypoir U | 4 Hac PaGota Ha mpakTHYeCKOM
KOHCIICKTOM JIEKIUH. 3aHATUM, YCTHBIM OTBET.
[ToaroroBka k cemunapy Ne 29. Cemunap Ne29.

30 30 Henmens Pabora ¢ mmreparypoir wu | 34ac Pabota Ha mpakTHYeCKOM
KOHCIICKTOM JIEKIUH. 3aHATHUM, YCTHBIN OTBET.
[Hoaroroska k cemunapy Ne 30. Cemunap Ne30.

31 32 Henmens Pabora ¢ mmreparypoir wu | 34Hac Pabota Ha mpakTHYeCKOM
KOHCIICKTOM JIEKIUH. 3aHATHUM, YCTHBIN OTBET.
[ToaroroBka k cemunapy Ne 32. Cemunap Ne32.

33 33 Henmens Pabora ¢ mTeparypoit u | 3uyac Pabota Ha npakTHYeCKOM
KOHCIICKTOM JIEKIUH. 3aHATUM, YCTHBIM OTBET.
Ilonroroska k cemuHapy Ne 33. Cemunap Ne33.

34 34 nenens Pabora ¢ JmaTeparypoit u | 3 uyac Pabota Ha npakTUYECKOM
KOHCIIEKTOM JIeKIMH. 3aHSATHH, YCTHBIH OTBET.
Ilonroroska k cemuHapy Ne 34. Cemunap Ne34.

35 35 Henens Pabora ¢ JmrTeparypoit u | 4 yac Pabota Ha npakTHYeCKOM
KOHCIIEKTOM JIeKIMH. 3aHSATHH, YCTHBIH OTBET.
Ilonroroska k cemuHapy Ne 35. Cemunap Ne35.

36 36 Henens Pabora ¢ JmaTeparypoit u | 3uyac Pabota Ha npakTHYECKOM
KOHCIIEKTOM JIeKIMH. 3aHSATHH, YCTHBIA OTBET.
ITonroroska k cemunapy Ne 36. Cemunap Ne36.

37 Ok3ameHaunonHas | Pabora ¢ nuteparypoii u | 27 yacoB Ox3ameH

ceccust KOHCIIEKTOM JIEKLIUI.

Texymuii KOHTPOJIb PE3YyJIbTATOB CAMOCTOSITEILHOM pabOThI OCYIIECTBISAETCS
B XOJI€ NPOBEICHUS CEMHHAPOB-KOJUIOKBUYMOB, IIPOBEPKH IOMAIIHUX 3aJaHUN U
tectupoBanus. [IpomexyTtounas (cemecTpoBas) aTTecTalusi MPOBOIUTCS B (opme
YCTHOI'O DK3aMCHa.

MeTtoanuyeckue yKa3aHus 110 MOAT0OTOBKE K CEeMHHAPaM-KOJIOKBHYMaM

[TockonbKY KOJUIOKBUYM SBJISIETCSI KOJUIEKTMBHOM (POPMOM pacCMOTpPEHHs U
3aKpeIUieHusl y4eOHOro Mmarepuaina, K HEMY JOJKHbl TOTOBUTBHCS BCE CTYJIEHTHI.
KonnokBuym 00bI4HO mpoBOAMTCS B (popme pa3BepHYTOM Oecenpl, TUCKYCCHUH,
npecc-koHpepeHunu. Ha kaxnaplii KOJUIOKBUYM 3apaHee OOBSBISETCS TeMa U
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nepeyeHb BOMPOCOB JJIsl YCTHBIX coolmienuit. [1o Bcem Bompocam Hazno mpopadoTath
COOTBETCTBYIOIIMN MaTepuan U3 yuyeOHHMKA, KOHCIIEKTa JIEKLUIl, JOMOJIHUTEIbHON
JUTEpaTyppl U  COOTBETCTBYIOLIEH JlabopaTopHOW pabotel. IlpenonaBarens
OOBSABISIET BONPOC U NPEJIaracT CAeNaTh COOOLIEHHWE Ha S5-7 MUHYT OJHOMY M3
CTYACHTOB — JHOO MO MX KeJIaHuio, MO0 mo cBoemy BbiOopy. Ilocie coobiienus
NPENoJaBaTeslb U CTYJEHTHl 33Jal0T BONPOCHI M BBICTYNAIOT C JOMOJHEHUSMU WU
KOMMEHTAPUSIMHU.

OTBeTbl Ha BOIPOCHI, BBICTYIUICHHS M AKTUBHOCTH CTYACHTOB Ha 3aHSITHU
OLICHUBAIOTCS TEKYIIECH OLIEHKOW.

MeToanuyeckue yKazaHusi 1o padoTe ¢ JUTepPaTypou

Hano coctaBuTh nepBOHAYAIBHBIN CIIMCOK UCTOYHUKOB. OCHOBOM MOTYT CTaTh
CIIMCOK JIUTEpaTypbl, PEKOMEHIOBAaHHbIM B paboueil mnporpamme kypca. s
yno0cTBa pabOThl MOKHO COCTaBUTh COOCTBEHHYIO KAapTOTEKYy OTOOpaHHBIX
MCTOYHUKOB ((aMuJIMsi aBTOPOB, 3arjiaBue, XapaKTePUCTUKU W3JaHUSI) B BHJE
pabouero ¢aiina B komnbioTepe. Takas KapTOoTeKa UMEET MPEUMYIECTBO, T.K. OHa
MO3BOJISIET JA00ABISATh MCTOYHUKHU, 3aMEHSITh MO HEOOXOAMMOCTH OJIHA Ha JPYTHE,
youpaTh T€, KOTOpPhIE OKa3aJIUCh HE COOTBETCTBYIOIME TeMaTuke. [lepBoHavanbHbIi
CIIMCOK JIUTEPATyphl MOXKHO JIOMOJHUTH, UCIHOIb3YysSd OSJICKTPOHHBIM KaTajor
ouommoreku [[IBOY.

PaboTas ¢ nuTeparypoii o ToH WM APYyroi Teme, HaJlo HE TOJIbKO IPOYUTATh,
HO U YCBOUTHb METOJ €€ M3YYEHHUs: CAeNaThb KPAaTKUW KOHCIEKT, aJITOPUTM, CXEMY
MPOYUTAHHOTO MaTepuiia, YTO TMO3BOJIIET OBICTpEE €ro MOHSTh, 3amoMHHUTH. He
PEKOMEHAYETCS AJOCIOBHO MEPENUCHIBATH TEKCT.
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Texkymas W NOpPOMEKYTOUHAs aTTecTalusi CTYJEHTOB IO JUCHUILIMHE
«Knerounass W MoJeKyJsipHas OHOJIOTHS» TIPOBOJMUTCS B COOTBETCTBHUU C
JIOKaJIbHBIMA HOpMaTUBHBIMU akTamMu JIBDY u sBnsercs o0s3aTenbpHOM.

[To u3zywaemoil IUCHUILIMHE JJIsi TEKYILIETO KOHTPOJISI U MHPOMEXYTOUHOM
(cemMecTpoBOI) aTTeCTALMK HUCIOIB3YIOTCS CIEAYIOIINE

OILIEHOYHBLIE CPEJICTBA:
1. YcTHBIN 0IIpoC:
YCTHBIN orpoc B popme cobdecenoBanus (YO-1),
cemuHap-KosuokBuyM (YO-2);

2. [Tucemennsie padotsl (I1P):
tectsl (ITP-1);

YcrHblii onpoc — Haubosiee pacnpoOCTPaHEHHBIM METOJl KOHTPOJIA 3HAHUI
ctyneHToB. [lpu ycTHOM ompoce yCTaHaBIMBAECTCS HEMOCPEICTBEHHBIN KOHTAKT
MEXKJy MpPENnoJiaBaTeleM M CTYJIEHTaMH, B IIPOILIECCE KOTOPOIro IMPENoJaBaTeNb
MOJIY4YaeT IIHUPOKUE BO3MOMXHOCTH IJI OLIEHKH KOJIMYECTBA M KAaueCTBa YCBOCHMS
CTylneHTaMu ydeOHoro marepuana. OH siBisieTcs Haubosiee paclpoCTpaHEHHOW U
aZIcKBaTHOM (pOpMOI KOHTPOJISI 3HAHUN ydalllUuXcs, BKIOUYAET B ce0s1 coOece0BaHNe
(raBHBIM 00pa30M Ha PK3aMEHE U 3a4eTe), KOJUIOKBUYM, JOKJIAJ.

Kpurepumu onieHkn yCTHOT0 OTBeTa

«5 OaJIOB» BBICTABIISIETCS CTYJICHTY, €CJIU OH Ha 00CY’K/1aeéMbI€ BOIIPOCHI TaeT
MPaBUJILHBIE OTBETHI, KOTOPHIE OTINYAETCS TIIyOMHOW M TTOJIHOTOM PACKPBITUS TEMBI,
YMEET JIeNIaTh BBIBOJBI U 000OIIEHUs, TaBaTh ApTyMEHTHPOBAHHBIE OTBEThI, KOTOPHIC
JIOTUYHBI U MTOCIEA0BATEIbHBI.

«4 Ganna» BBICTABJISETCS CTYJNICHTY, €CJIM OH Ha 00CyXJIaeMble BOMPOCHI JaeT
MPaBUWIbHBIE OTBETHI, KOTOPHIE OTJIMYAETCS TTYOMHOW U MOJTHOTOM PACKPHITUSI TEMBI,
yMeeT JejaTh BBIBOJBI M OOOOIIEHUS, OJHAKO JOIMYCKAaeTCs OAHY-ABE OIIMOKH B
OTBETax.

«3 Gaita» BBICTABIISIETCS CTYACHTY, €CJIM OH Ha 0OCYXJaeMbIe BOIIPOCHI JACT
OTBETHI, KOTOPbIE HEJIOCTATOYHO IMOJHO €ro PacKpbhIBAIOT, OTCYTCTBYET JIOTUYECKOE
MOCTPOEHUE OTBETA, TOMYCKAET HECKOJIBKO OITHOOK.

«2 Ganna» BBICTABIISIETCS] CTYJCHTY, €CJIM OH Ha 00CYXJIaeMbIe BOIIPOCHI JACT
OTBETHI, KOTOPhIC MOKA3BIBAIOT, UTO HE BJIaJICET MaTepUaiOM TE€MbI, HE MOXET JaTh
JaBaTh apryMEHTHUPOBAHHBIE OTBETHI, JIOMYCKAIOTCS CEPhE3HBbIC OIIMOKH B
COJICp’)KaHUH OTBETA.

CeMHUHaP-KOJIJIOKBUYM MOXET CITY>)KUTh (POPMOI HE TOIBKO MPOBEPKH, HO H
MOBBINICHUS 3HAHWKN CTyAeHTOB. Ha KOTOKBHMyMax MOTYT OOCYXIaThCs BCE WIIU
OTJI€JIbHBIE TEMbI, BOIIPOCHI U3y4aeMOTI0 Kypca.
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Kpurepuu orieHku 3a BBICTYIUICHUS (TOKIaAbl) HA KOJUIOKBUYMaX T€ )K€, 4TO U
IIPU YCTHOM OTBETE.

TecT sABnseTCS NHUCHMEHHONW WM KOMIIbIOTEpHOH (HOpPMOH KOHTPOJI,
HaIpaBJICHHOW Ha TMPOBEPKY BIAJCHUS TEPMUHOJIOTMYECKUM ammnaparoM u
KOHKPETHBIMHU (TOYHBIMU) 3HAHUSAMH B 00MacTH (HYHAAMEHTAIBHBIX W MPUKIIATHBIX
JUCIUTLINH.

Kpurepun ouenku recra:

5 0auIoB BBICTABISETCSA CTyAEHTY, eciin oH orBeTws Ha 100-90 % ot Bcex
BOIIPOCOB.

4 Ganna BbICTaBIIETCS 3a MPaBUWIbHBINA OTBET Ha 89-80 % 0T Bcex BOMPOCOB.

3 Oasuta BBICTABIISIETCA 3a MPABWIbHBIN OTBET Ha 79-65 % OT Bcex BOIPOCOB.

2 Oanna BBICTABIIAETCA 3a MPAaBWIbHBINA OTBET Ha 64-50 % 0T Bcex BOIPOCOB.

1 Ganna BICTaBIIsIETCSl 3a MPaBWIBHBIN OTBEeT MeHee yeM Ha 50 % oT Bcex
BOTIPOCOB.

B kadecTBe mNpOMEKYyTOUYHOM (CEMECTPOBOM) aTTeCTalluud MPETyCMOTPEH
3a4€T.

B kadecTBe 3aKIIOUMTENIBHOTO JTama IPOMEXKYTOUHOM (CEeMECTpPOBOIN)
aTTeCTalld NPEAYCMOTPEH IK3aMeEH.

MeToanueckue yKa3aHus 110 ca4ve IK3aMeHa

Ha sk3aMeHe B kKayecTBE OLICHOYHOT'O CPEJICTBA MPUMEHSIETCSl coOeceJ0BaHUE
M0 BOIIPOCaM OWJIETOB, COCTABJICHHBIX BEIYIIMM IMPENOJaBaTeNieM U MOIMUCAHHBIX
3aBeAyromuM Kadeapon. DK3aMeHbl TPUHUMAIOTCS BEIYIIIUM MPEroaBaTeseM.

Bo Bpemsi mpoBeseHHs 9K3aMEHa CTYIEHThI MOTYT IMOJb30BaThCa paboueit
porpaMmMon yuyeOHOM AMCHUILUIMHBL. B cilydae MCrosib30BaHUsI CTYJACHTOM CPEJICTB
JUISl CIIMCBIBAHHMSI, DK3aMEHATOp MMEET MPAaBO YAAIUTh CTYIAEHTa C DK3aMEHa, a B
DK3aMEHAIMOHHYIO BEIOMOCTbh IOCTABUTH HEYAOBJIETBOPUTEIBHYIO OLICHKY.

[Ipu siBKe Ha SK3aMEH CTYJEHThI 00s13aHbI UMETh IIPU Cce0€ 3aUYE€THYIO KHUXKKY.
[IpenonaBarenp 3amoMHIET COOTBETCTBYIOIINE rpadbl 3a4€THON KHIKKU CTYJIEHTA U
IPYIIIOBON BEAOMOCTH.

JIJist ciaun yCTHOTO PK3aMeHa B ayIUTOPUIO OJJHOBPEMEHHO TpHUTiamiaeTcs 5-6
CTYJIEHTOB. BBIXOIUTH W3 ayauTOpUHM BO BpEeMs TMOJATOTOBKH K OTBeTaM 0e3
pa3pelieHusl SK3aMeHaTopa CTYJIEHTaM 3ampemaercs. Bpewms, mnpepgocraBisieMoe
CTYZIEHTY Ha MOJATOTOBKY K OTBETY Ha YCTHOM dK3aMeHe — 30 MUHYT.

[Ipu npoBeaeHNM PK3aMeHa YK3aMEHAIIMOHHbINA OUJIET BHIOMPAET caM CTYJIEHT.
DK3aMEHAaTOp MOXKET 3aJaBaTh JOMNOJHUTENbHbIE BOIpOChl. Eciu cTyneHt
3aTPyJIHSETCSl OTBETUTh Ha OJIMH BOMPOC BHIOpAHHOTO OmieTa, eMy pasperiaercs
B3SITh JIPYroi OUIIET, PU 3TOM OLIEHKA CHUXKAeTCs Ha Oasl.
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[Ipy npoMexyTOUHOM aTTeCTalMd YCTAHOBJEHBI OLEHKH: Ha JK3aMEHax
«OTIIMYHO», «XOPOULIO», «YyIOBIECTBOPUTEIIBHO» U «HEYIAOBJIETBOPUTEIBHO», Ha
3a4€Tax— «3a4TCHO» U «HE 3aYTECHO.

[Ipu HesiBKe CTyJeHTa Ha 9K3aMEH 0€3 YBaXUTEIbHOU MPUYUHBI B BEIOMOCTH
JIEIIACTCS 3aIUCh «HE SIBUIICSD.

OLieHKH, BBICTABJICHHBIE K3aMEHATOPOM IO UTOTaM 3K3aMEHOB, HE MOJIeKAT
nepecMoTpy. CTyAEeHT, HE COTJIAaCHBIM C BBICTABICHHON OIICHKOW, HMMEET MpPaBo
nojaTh 3asBieHMe Ha wuMsa aupekropa Illkonsl. B ciydae 000CHOBaHHOCTU
MOAAHHOTO 3asBJICHUS AUPEKTOp IIIKOJBI CO3/1aeT KOMHUCCHIO B COCTAaBE TpPEX
npenojiaBarenieil mo coorBeTcTByome kadenpe. OueHka, NOTydYeHHAs CTYACHTOM
BO BpeMsl IIEpECAaUH 3K3aMEHAa KOMUCCHUU, SIBJISIETCS OKOHYATEIbHOM.

Kputepun BbICTaBIEHUS OLICHKU Ha SK3aMEHE

OneHka «5» cTaBUTCA TOT/IA, KOTJa CTyI€HT CBOOOJAHO BIIAJIEET MATEPUATIOM H
HE JIOMYCKaeT OIMOOK MpPU OTBETE Ha BONPOCHI FK3aMEHAIMOHHOIO OMIIETa, KpOMeE
TOTO JIETKO OPUECHTUPYETCS B MATEPHUAJIC U3YyHaEMOW JUCHUIUIMHBI, YTO OTMEYAETCS B
OTBETax Ha JOMOJHUTEIbHBIE BOIIPOCHI.

Ouenka «4» cTaBUTCS TOrJa, KOTJa CTYACHT 3HAET BECh M3YUYEHHBI MAaTEpHAIL;
HO JIOITyCKAE€T HEKOTOPHIE HETOYHOCTU B OTBETAX HAa BOMPOCHI 3K3aMEHAIMOHHOIO
OwieTa U Ha JIOMOJHUTEIBHBIE BOIMPOCHI, KOTOPHIE 3aJaeT MpenojaaBareilb, HO MpPU
ATOM MOKET UCIPABUTh OIIMOKY MPHU 3aJjaBAHUH €My HaBOISIIUX BOIIPOCOB.

Ouenka «3» CTaBUTCS TOTAA, KOTAA CTYACHT HMCHBITHIBAECT 3aTPYJHECHUS IMPU
OTBETE€ HA BONPOCHl 3K3AMEHAI[MOHHOIO  OWiiera, IJIOXO OTBEYaeT Ha
JIOTIOJIHUTENIbHBIE BOMPOCHI TPENOAaBaTEIIS.

Ouenka «2» cTaBUTCS TOrla, KOrja CTYJEHT HE BIIaJIEET Marephaliam
M3y4yaeMOW JUCHUIUIMHBI W HE OTBEYAET HA JOMNOJIHUTEIIbHBIE BOIPOCHI
MpenoaaBaTels.

OLHEHOYHBIE MATEPUAJIBI

Tembl 1 BONIPOCHI CEMHUHAPOB-KOJJIOKBUYMOB

Tema 1. CTpyKTypHasi Hepapxusi M MOJICKYJISIPHASI OPTAHU3ALMUSA KJIETKH.

— JlaTb CpaBHUTENBHYIO XapaKTEPUCTHKY KJIETOK MPOKAPUOT M JYKAPHUOT:
IJIaH CTPOEHUS, KOMIApTMEHTAIU3AIMS, IBOJIIOIIMOHHAS IMHAMHUKA.

— OOBACHUTH MOJIEKYJISIPHYIO CTPYKTYPY M IMHAMUKY O€IKOB.

— OOBSCHUTH MOJEKYJSPHYIO OpraHU3alUI0 HYKJIEHHOBBIX KUCIIOT.

— MonekynspHsle BBl JUOUAOB U WX POJIb B OPraHU3ALMH KIETOYHBIX
MeMOpaH.

— OxapakTepu3oBaTh CTPYKTYpY U CBOICTBA IIMKOIIOJINMEPOB.

Tema 2,3.CTpyKTYypa 1 MOJIEKYJISIPHASI AMHAMHMKA KJIETOYHBIX MeMOpaH.
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— Opranuzanusi OMoJIOTUYECKUX MEMOPaH.

— TpancnoptHbie PYHKIIUM MEMOpaH.

— l'opu3oHTANIBHAs HEOAHOPOAHOCTH W BEPTUKAIbHAS ACHMMETPUYHOCTH
MeMOpaH.

— benku, Bxoxsgmue B coctaB Ouosiormueckux MemOpaH. Knaccudukarms
MeMOpaHHBIX OEJIKOB MO MOJOKEHUIO OTHOCUTEIHHO JUMUAHOrO O0uciod. CrocoOsl
3aKperieHus OeIKOB B MeMOpaHe.

— YraeBoa-coaepkane OHOTOMUMEphl  (TJIMKOKOHBIOTAThI) B COCTaBe
MeMOpaH: TJIMKOMPOTEUHBl M MPOTEOTJIMKAHBI, TIMKOJUMUJBI. OCHOBHBIE KJIACCHI
IVIMKO3aMUHOTJIMKAHOB B COCTaBe oOpraHuzma. @OyHKIMHU yIVIEBOACOAEPKALINUX
MOJIUTIETITU/IOB U O0€JIKOB B opranu3mMe. CTpykTypa U GYHKIMH TITHUKOJIUIHIOB.

— Tunbel MEXKJIETOUHBIX KOHTAKTOB (M30JMPYIOIINE — IUIOTHBIE COCAUHEHUS;
3asIKOPHUBAIOLIME — aJre3MOHHBIE KOHTAKThI, JIECMOCOMBI, ()OKaJbHbIE KOHTAKThl U
MOJIYZIECMOCOMBI; KOMMYHUKAIIMOHHBIE — IIEJIEBbIE KOHTAKTHI).

Tema 4, 5, 6. CTpykrypa XpOMATHHA, MOJIEKYJSIDHbIe MEXAHW3MbI
pemyimkanuu, penapauuu u pekomounanuu JHK.

— CtpykTypa U KiaccuduKaIus XpoMOCOM. DYXpPOMAaTUH U Te€TePOXPOMATHH.
Konnpyromas n nekogupyromas JHK.

— Maxopusie JIHK-cBs3piBatolue O€nku W MX PoOJb B OpraHu3aluu
TPEXMEPHON CTPYKTypbl xpomaTuHa. ['mcTtoHOBbIe Ocnku. HerncroHoBwle Oenku
XpoMaThHa. XpOMOCOMHBIE TEPPUTOPUH U SIEPHBIN MATPHUKC.

— QOYHKIMOHAIBHBIE ACMEKThl CTPYKTYPHOM OpraHu3allid XpOMaTHHA.
Mopaudukanuu rucCTOHOB U UX POJIb B PYHKIIMOHAIBHOW aKTUBHOCTH XPOMAaTHHA.

— O6mue npunnunsl permkanuun JIHK. CrpykTypa BWIKM peruiMKanuu,
OCHOBHBIE YYACTHUKH IIPOLECCA PEINIMKALUU.

— JIHK-nonmuMepasbl mpoKapuoT U DYKapHOT: OpraHU3alus U OCOOEHHOCTH
¢dbynkunonupoBanus. 5°—3’- u  3’—5’- sk30oHykineasHas aktuBHocTh JIHK-
nonumepas. Nick-tpancisius, crpykrypa PollE. coli, Mogens ¢pparmenta Knenosa u
MPUHIIMI aBTOKOppeKnK omuook perumkanuu. [IpoueccusHocts JJHK-nonumepas.
Ponp 6enka PCNA u B-cyosenunuibl JJHK-nomumepaser 111 (Pollll) B o6ecnieuennn
IPOLECCUBHOCTU (PEPMEHTATUBHOTO KOMILUIEKCA PETUIMKALIUU.

— Ilpaiimepbl,  mpailiMa3Hass ~ aKTUBHOCTh  (PEPMEHTOB  PEIUIMKAIUH,
0COOEHHOCTH MHUILIMALIMK PETUTUKALIUU.

— Ilpunuun nonumepasznodt uenHoil peakuuu (IILP) m ee 3Hauenue s
MOJIeKyJIsipHO# Omosioruu. Tepmoctabunbubie JIHK-momumepasbl. Craaum nukiia
[TLP, coosiTus [P, npoucxoasmye Ha pa3auyHbix nukiaax. Paznosuanoctu I1LP.

— IIpocTpaHCTBEHHO-BpEeMEHHAsI ~ OpraHu3alus  COOBITMHA  pPEeIUIMKAIIH.
JImaupyromas u oTcTaronias uenu, pparmentsl Oxazaku. HanpaBnenus pernnukanuu
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U pean3auus 3aTPyJHEHUM peIUIMKalud B IPOCTPAHCTBEHHOW OpPraHU3aldH
PEIUTMKAMOHHON «MaIIuHBD.

— Ocobennocty permnukanun  muToxoHapuansbix JIHK. Calitel Hauana
PEIUIMKALINY TUAUPYIOLIEN U OTCTarouen neneu, D-nermnu.

— Ocob6ennoctn  permukauun — tenmomepuot  JIHK.  Crpyktypa u
dbyHKUMOHUpOBaHUE  Tenomepa3, TenomepasHas PHK, mpunmun o6parHoi
TpaHCKpUMNIMK B pabore Temomepasbl. Jlumur JI. Xeidauka W aKTUBHOCTh
TeraoMmepasbl. JIMCKyCCMOHHBIE BOIPOCHI O POJIM TElIoMepa3 B OOECHEYCHHUH
«OeccMepTHs KIIETOKY.

— IHoBpexnenne JIHK n mexanusmel penapanun JJHK. Mexanusm ynanenus
OCHOBaHHs M MEXAaHU3M YAAJICHUs HYKICOTHAA — OCHOBHBIE IIyTH peENaparuu.
I'mukosunaser  u  AP-sHpmonykneassl.  JIHK-momummepassl,  obecrniedmBaromiye
pemapaunto  JIHK.  AnbrepHaTMBHBIE  MEXaHU3Mbl NOPSIMOTO  XHMHYECKOTO
npeobpazoBanus nopexaeHHon JJHK.

— Oo6mas pexomounanus JJHK — pexkomOunanus romosnornunoi J{HK (general
recombination, homologous recombination). Poap oOmeli pekoMOWHAIIMKM B
penapauuu JJHK. Meiiotnueckas pekoMOuHanus.

— MoOunpHblE  T€HETHMYECKHE  3JEMEHTHI, TPAaHCHO3MIMS M  cailT-
cneruuyeckas pPEKOMOUMHAITHS. JAHK-Tpancno3oHsL. PerpoTrpancnos3onsr:
PETPOBUPYCHOTO 151 HEPETPOBUPYCHOTO THIIA. OYyHKIIMOHUPOBAHUE
PETPOTPAHCIIO30HOB ~ MJIEKONMUTAIOIIMX HAa TMpuMepe perpoTpaHcno3zona L1.
KoHcepBaruBHas cailT-cienrduueckas pekoMOuHanus u oakrepuodar A.

Tema 7, 8, 9. Tpanckpunuusi. Peryasinusi 3kcnpeccuy reHoB.

— llenTpanbHas morma MoJeKyysipHOW Ouosoruu. [loHsATHE TpPaHCKPUMIIUU.
['en, cTpykTypHasi opraHu3aius TeHa, TPaHCKpUOUpyeMble U HETPaHCKPUOUpyEeMbIe
PErHOHBI, MPEPBIBUCTAasi CTPYKTypa T'eHa (PK30HBbI, UHTPOHBI). POJIb MPOMOTOPOB U
KOHCEHCYCHBIX ITOCIEA0BATEIBHOCTEN B MEXAHU3ME NHULIMALIMY TPAHCKPHUIILIHAH.

— PHK-nmonumepassl  NpoOKapuoT U DYKapHOT: CTPYKTYpHBIE U
GyHKIIMOHATBHBIE OCOOEHHOCTH. YdacTthe TpaHCKpunimoHHbX (aktopoB (TF) B
MexaHu3Me HHHIManuu Tpanckpunmuu, poib TFIID u ¢ — cyobenununsr PHK-
oJIUMEpPas3bl MPOKapuoT B (OPMUPOBAHUM WHUIMATOPHOTO KOMILIEKCA. YdacTue
(aKkTOpOB AJIOHTalMK B 00ECIIEYEHUH TPAHCKPUIIIUU. TepMUHAIUS TPAHCKPUIILIUH.

— Iloctrpanckpunumonnsie u3sMeHenuss MPHK »sykapuor: xsnmposanue,
CIUIAMiCHHT, IOJIMAICHWINPOBAHUE. AJTbTEPHATUBHBIN CILIANCHUHT.

— Dddekt nonoxenus reHoB. MHaktuBaus X XpoMOCOMBI MIIEKOMTUTAIOIIHX.

— OCHOBHBIE YPOBHHM DPETYJISILIMM AKTUBHOCTA T'€HOB. ALETHWIHPOBAHKE
TMCTOHOB.

40



— OCHOBHbBIE YPOBHH PETYJISIUMU aKTUBHOCTU reHOB. MetwmupoBanue JIHK,
Pa3HOBUIHOCTH.

— OCHOBHBIE YPOBHU PETYJISILIMM AKTUBHOCTU T'€HOB. [10CTTpaHCKpUNITMOHHBIMI
YPOBEHb PETYJIALUU.

— Perynsinusi reHHOM aKTUBHOCTH aKTUBATOPAMU TPAHCKPHIILIUU.

Tema 10, 11, 12. I'enernueckuii koa. MexaHU3M TPAHCJIALNM.

— OTkpsiTHE, paciIuPpoBKa U CBOMCTBA T€HETUYECKOTO KOJIa.

— AjanrtopHasi TUNOTE3a pean3allud TeHeThyeckoro koxaa. CTpykTypa u
cBorictBa TpancnoptHbix PHK (TPHK): akmenTopnas HOXKa, TUTHIPOYPUIUHOBAS,
MICEBJIOYPUIMHOBAS U AHTUKOJOHOBAs TETJIM, BapualOeiabHas pydyka, MHO3UH U €ro
pOJIb B pacloO3HABAHUM KOJOHOB, MEPBHYHAS, BTOPUYHAA M TPETHUYHAS CTPYKTYPbI
TPHK.

— AmuHoammnupoBanneTPHK, amunoanmn-rPHK-cuHTEeTa3B1, CEIEKTUBHOCTH
Y TOYHOCTh TPAHCJISLINH.

— Opranuzanuss U cOopka pubOCOM MPOKApUOT U 3ykapuoT. CuHTE3 H
npoueccudr pubocomansubix PHK (pPHK). benku pubocom. CailTel akTHBHOIO
uentpa pudbocom: MPHK-cBsi3piBaromuii cait, A-, P-, E-caiiTbl.

— Craguu TpaHCHSUMM: WHULMALMS, JJIOHTAlUsA, TEpMUHAIMA. MexaHuszm
dbopMHUpOBaHUS HMHUIIMATOPHOTO KOMIUIEKCA, (aKTOpbhl WHUIMAIMKA TPAHCISIUN
npokapuoT (IF). ®aktoper wHunmanuu sykapuoT. Dakropsl smoHranuu (EF),
daktopsl Tepmunaiuu (RF). Yyactue I'TO B Tpancnsnuu.

— IlocTTpaHCcAsIMOHHbIE Moau(pUKaIUN OeJIKOB, yIpaBJI€HUE
(YHKUHMOHATIBHOM AaKTUBHOCTHIO OEIKOB C TOMOUIBIO IMOCTTPAHCIALMOHHOTO
IIPOLIECCUHTA.

Tema 13, 14, 15. [IuTocKesieT: AapXUTEKTYPA, TPAHCHOPT U MOJIEKYJISIPHAS
TUHAMUKA.

— OcHoBHBIE (PUOPUIIIAPHBIE CTPYKTYPHI ITUTOCKENETa, UX MOJCKYJISIPHBIN
COCTaB M TKaHeCHeU(UIHOCTD.

— Knaccudukamusa, CTpykTypa UM CBOMCTBA MOJIEKYJISIPHBIX ~ MOTOPOB.
CBoiicTBa MMO3MHOB, TUHEHHA U KMHE3WHA KAK OCHOBHBIX MOJIEKYJISIPHBIX MOTOPOB
KJIETKHU.

— MexaHOXMMUYECKOE COMNpsKeHUE U akTUH-akTuBUpyemas ATdaznas
AKTUBHOCTh MMO3UHA.

— AKTHUH-CBSI3aHHAsl PEryJisiiius paObOThl MBIIII] Ha MPUMEPE LHKIA paOOThI
CKEJICTHBIX IONEPEYHONOJIOCAThIX MBIl  Miekonutaronmx. Pomp Ca2+ wu
TPOITIOHUHOBOT'O KOMILIEKCA B 3aITyCKE COKPAILICHUS.

— Muo3uH-cBsI3aHHas perymsius pabOoThl MBI HA MPUMEPE IUKIa padOThI
MIAAKUX MBI MIIekonuraromux. Pons Ca2+, kanbMoayivHa W €ro KWUHa3bl B
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MEXaHHU3ME COKpalleHUsl. AKTHH-OMOCPENOBaHHAS peryisiuus paboThl TIaaKHX
MBI MJIEKONUTArOMX. @OYHKIIMOHMPOBAHWE CHEIUAIU3UPOBAHHBIX —TIIAJIKHX
MBIIIII] JKUBOTHBIX, 00J1aIAI0IIMX COCTOSHUEM 3alupaTeIbHOro ToHyca (catchstate).

Tema 16, 17, 18. MexkieToYHble KOMMYHMKAIIMUA, CUTHAJbHbIC IYTH,
ylpaBJIeHHe penpoayKuue u 1uppepeHuMpoBKOi KIEeTOK.

— IlonsiTHE KOMMYHUKAIMA MEXAY KieTkaMu. KoMMyHHUKaTHBHBIE TTPOIECCHI
OakTepuil U apoxckeil. Tumbl U MpUpoIa CUTHAJIOB, BOCIPUHUMAEMBIX KIETKOM.
[loHsiTus curHaj-mojaromed KICTKW M KIeTKUu-muileHd. [loHatus nuranga u
peuenrtopa. [IpUHUMIIBI BHYTPHUKJIETOYHBIX MEXaHHW3MOB TI€pellayd CUTHaa
(BTOpPUYHBIC MECCEHIKEPHI K MOJICKYJIBI-3(hPeKkTophl). Tunbl 3pheKTOPHBIX MOJIEKYT
¥ BO3MOJKHBIE PE3yNIbTAThl CUTHAJIMHTA.

— OOmas kimaccupukauys CUTHAIBHBIX IyT€d B  3aBUCHUMOCTH  OT
YIAJEHHOCTU JIMTaHAa OT KJIETKH, CEKPETUPYIOLIEH CHUTHAIbHYIO MOJIEKYIY.
KonTakr-3aBucumeblii  curHasmHr.  [loBegeHueckue — peakuu — KJIETOK B
MUKPOOKPY>KEHUU CUTHAIbHBIX MOJIEKYJ1. CUTHAJIbHBIE MOJIEKYJIBI KAaK MOP(OTeHBI.

Bomnpocs! AJ1s1 CaMOKOHTPOJISL.

I. IlpuBectT cxeMy CTpPOEHUS M OXAPAKTEPU30BaTh COCTAB MOJEKYJIbI
HyKJIeOTHIA. Uepe3 Kakue CBS3U HYKJIEOTHUIBI COCAUHSIOTCS B MOJMHYKICOTUIHYIO
uens?

2. JlaThb cpaBHUTENBHYIO XapakTepucTuky ctpoenus moiekyn JHK u PHK.
Kakue cBssu ¢dopmupytor asoiHyro crupans JIHK? OObsicHUT, mnpuHIUI
KOMIUIEMEHTAPHOCTH B TIOCTPOCHHUM JABOMHOM CIHPAIM, Ha3BATh KOMILUIEMEHTAPHBIC
napbl HyKJI€OTH/IOB.

3. JlaTh ompezeneHue MOHATUA "TPAaHCKPUMIIUA", OOBSICHUTh MOJIEKYJISPHBINA
MEXaHU3M TPAHCKPUIILMH: YTO SABIISIETCS MATPHIIEH, KaKOW MCIOIb3yeTcsl (PepMeHT,
OTKyZa OepyTcsl peaIIeCTBeHHUKH JUIsl CUHTEe3a?

4. Jlate onpenenenue nmoHsATHs "TpaHcisnua”. [IpuBectn cxemy U 0OBSICHHUTH
MexaHu3M paboTel pubocoM. Ompenenuts poib Kaxaou (Gopmer PHK B cunTese
Oeka.

5. JlaTb KpaTKuil OTBET HAa BOMPOC: UTO BbIpa)xaeT reHernyeckuil kon? [louemy
KO TpuIuieTHbIM? Kakue MoJIeKylbl BBICTYHAlOT B POJIM  JE€KOJHUPYIOLIETO
MeXaHu3Ma?

6. Jlatb kpaTkoe ompeneneHne u - (GopMyly IEHTPATbHONH  JOTMBI
MostekysipHoit O6uonoruu. Kakoswel ¢ynkmum JIHK B kierke? Kakwe cunHTe3nl U
MOYEMY Ha3bIBAIOTCSI MATPUYHBIMU?

7. Ucxons wu3 ¢Gopmylibl IHEHTPATbHOM JIOIMBI MOJEKYJSPHONH OHOJIOTHH,
OOBSACHUTD, YTO SABJISIETCS] MOJIEKYJISIPHOM OCHOBOW M€HOTHIIA U (DEHOTHIIA.
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8. [atp ompenenenue moHATHA "peruMKaius’, OOBICHUTH MOJEKYJSPHBIN
MEXaHU3M U HazHaueHue permkanuu JJHK.

9. O0meMopdooruyeckasi XapakKTeprucTUKa SIACPHOTO armapaTa 3yKapruOTHBIX
Y IIPOKAPUOTHBIX KJIETOK.

10. CymHOCTh KOHUENUMU HENPEPHIBHOCTH XPOMOCOM B KU3HEHHOM LIMKJIE
KJIETKH.

11. Xumnueckuii coctaB xpomatuHa. Yro takoe JJHII?

12. YpoBHU CTpYKTYpHOW OpraHu3aldyd XpoMaTHUHA. Dy- U FEeTEPOXPOMATHH.
Kakue ypoBHU opraHu3ainy XpoMaTHHA XapaKTepHbI Juist HHTepda3zHoro siapa’?

13. Kakue nposiBienus tpanckpunuuu MPHK MOXXHO BHUIIETH B CBETOBOW U
AIEKTPOHHBIN MUKPOCKOM?

14. CtpoeHne XpOMOCOM THUIIA JIAMIOBBIX HIETOK M MOJMTEHHBIX XPOMOCOM,
COOTBETCTBHE HX JETaJIe XpPOMAaTUHOBBIM CTPYKTYpam OOBIYHBIX SIZIEP.

15. Crpoenne u QyHkuuu sapbiika. OOBIACHUTH CYIIHOCTh MPOLIECCHUHTA
pPHK.

16. CtpoeHue 3yKapuOTHYECKOW pPHOOCOMBI: CYOBEIUHUIBI, MapaMeTphI
mouekys PHK, Genku.

17. Yto takoe amrmuupuxamus sapsimikoBoi JIHK? ['ne u3BectHa u juist yero
OHa Hy>KHa?

18. SnepHblii Matpukc M siepHas 00O0JIOYKAa: WX CTPOEHHWE M 3HAYCHUE B
opraHu3anuy padoThl XpoMaTHHA.

19. Ctpoenuie v PyHKIIUU SACPHBIX MOP.

20. KakoB myTh niepeHoca cyobeIMHULl pUOOCOM U3 SJIPBIIIKA B IIUTOIIA3MY ?

TecTupoBaHue 1Mo NPOIIECHHBIM TEMAaM MMPOBOAUTCS Ha OyMaKHBIX OJIaHKaX
WJIM B KOMIIBIOTEPHOM KJIacce.

IIpumepsbl TECTOBOIO 3aJaHUA

Tecr 1
Tema: «CTpyKTypa, cBOiicTBa U QyHKIMHU 0EJTKOB)»

1) CpaBHuTe pacTBOPUMOCTH TpeX NeHTanentuaoB npu pH=7. Pacnonoxure
UX B MOPSJIKE BO3pACTaHUsI TUAPOPUIBHBIX CBOHCTB:

1) ne#t — pen — une — rum — Ba;

2) ry — acn — cep — ¢eH — ue.

3) apr — U3 — Tpe — ruc — Iuc.

2) Pacnonoxxkutre 3IE€MEHTHI CTPYKTypbl O€JIKOBOM MOJIEKYJbl B TOU
MOCNIEI0BATEBLHOCTH, B KOTOPOHl OHM BO3HUKAIOT TMPH CHHTE3e Oenka u
dbopMHUpOBaHUN €0 HATUBHOM KOH(POPMAITUH.
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1. O6benuHEHNE MPOTOMEPOB B OJIMTOMEPHBIN OEIOK.

2. ®opMHUpOBaAHUE O-CTTUpAJICH U B-CKIaA4aThIX YYaCTKOB.

3. Ob6pa3oBaHuE MENTUIHBIX CBSI3CH.

4. OOpazoBanue THUIPOPOOHBIX, BOJOPOIAHBIX W HOHHBIX CBS3eM MeEXIy
paguKaJiaMu aMUHOKHUCIIOT.

3) Hammumure cTpykTypHYI0 GOpMYyITy MEHTANENTH 1A CISAYIOMEro CTPOCHHUS:

I'uc — I'my — I[Ipo — @en — Cep.

4)  BzaumopeiicTBUe CYObEIMHUI] B OJIMTOMEPHOM O€like U OEJNKOB C
JUTaHJIaMUd O0YCJIOBJICHO ...........

5) AMHHOKHCIIOTBI CEpUH, TUPO3UH U TPEOHHUH, COTJIACHO KIacCU(PUKAIMU 1O
XUMUYECKON MPUPOAE PANUKATA, OTHOCATCH K ..eevverrernnnn.... AMUHOKHCIIOTAM H
npu (HOPMUPOBAHUM TPETUUHOU CTPYKTYPHI MOTYT OOPA30BBIBATD .....evv' vevvennnnn.
CBSI3U.

6) AcmaparmHoBas M TJyTaMHHOBAass  AMUHOKHCIOTBI,  COTJIACHO
KJIacCU(UKAIUUA 110 XUMHYECKON MPUPOAC PAAUKANIA, OTHOCATCH K ...evvvvrrennnn....
AMUHOKHUCIIOTaM U Npu GOPMHUPOBAHUN TPETUYHOU CTPYKTYPHI MOTYT 00Opa30BBIBaTh
.................... CBSI3M C PAJUKAIAMU CIEAYIOMNUX AMUHOKUCIOT. ... ..........

7) Paznenenue 6€IKOB METOIOM 3JEKTPOPope3a OCHOBAHO HA UX PA3IIMYUH IO

8) B ocHoBe MeTO/1a reMoiuanu3a JeKUT pa3/ieIeHUe BHICOKOMOJICKYIISIPHBIX
COCIMHEHUN oT HU3KOMOJIEKYJISIPHBIX npuMecei c MTOMOIIIBIO

9) HazoBuTe naHHbIN TPUTTSTITUL;

H H

= N G = = )~ M
f
o GO Cool

10) Kakue cBoiictBa Oeika OOYyCIOBJIEHBl HAJIWYHMEM B HX CTPYKType
KapOOKCH- 1 aMHUHOTPYTITI?

1. THAPOGMILHOCTE U arperaTuBHasi HEYCTONYNBOCTD;

2. TepMOIaOUIBLHOCTh U PACTBOPHUMOCTD;

3. CIOCOOHOCTH K AIEKTPOo(ope3y U peakIusiM OCaKICHHUS;

4. aM(pOTEepHOCTh U CIIOCOOHOCTH K 3IIEKTPOdOpe3y.

11) JInst m3yueHust IepBUYHOM CTPYKTYBI O€lIKa MPUMEHSIETCSI METOI:

1. xpomarorpadum;

2. pEHTTEHOCTPYKTYPHOI'O aHAJIN34,

3. onpenenenue KodhHUIMEHTA MOCTYMATEILHOTO TPCHMUS;

4. ompesieNieHre XapaKTePUCTUIECKON BSI3KOCTH.

44



12) KakoBa 0COOEHHOCTH KHCJIBIX OEITKOB?

1. mpeobnaganue TUKapOOHOBBIX AMUHOKHUCIIOT;

2. paBHOE COOTHOIICHHE TUAMUHO- U TUKApOOHOBBIX aMUHOKHUCIIOT;

3. npeoOnagaHne TMAMUHOMOHOKAPOOHOBBIX KHCIIOT;

4. 6eN0K COCTOUT U3 MOHOAMHHO- U MOHOKapOOHOBBIX KHUCIIOT.

13) benku xapakTepu3yroTCs:

1. ampoTepHBIMH CBOHCTBAMU;

2. OTCYTCTBUEM CHEUU(PUUECKON MOJEKYJIAPHON OpraHu3aluu;

3. COXpaHEHUEM CTPYKTYPbI MOJIEKYJIbI IIPU KUIISTYUCHUH,

4. HECTIOCOOHOCTBIO KPUCTAILITU30BATHCS.

14) BropuuHas CTpyKTypa — 3TO:

1. anp(a-criupanb, 6eTa-CKIaA4aTOCTh U aMOP(HBIE YUACTKH

2. KoH(pUrypamus noIunenTuIHON LETH;

3. oOpa3zoBaHue IPOTOMEPA;

4. cioco0® B3aMMOICHCTBUS HECKOJIBKUX IPOTOMEPOB B MPOCTPAHCTBE.

15) TpeTuuHas cTpykTypa Oejka — 3TO BBICIIAs CTYIICHb OPTaHU3aIluH JIIS:

1. onuroMepHsbIX OEIKOB;

2. MOHOMEPHBIX OEJKOB;

3. JOMEHHBIX OEJIKOB.

16) CBs3u, CTAaOUIN3UPYIOIINE O-CTTUPATIb:

1. BogopoiHbIE;

2. ruapooOHbIE;

3. nenTHUIHbIC,

4. NOHHBIE

17) YeTrBepTuyHasi CTpyKTypa — 3TO:

1. mpocTpaHcTBEHHAs yKJIaJKa IPOTOMEPA;

2. IPOCTPAaHCTBEHHAS YKJIaJIKa HECKOJIBKUX MPOTOMEPOB;

3. a-ciupalb U B-CTPYKTYpa;

4. oOpazoBaHue JOMEHOB.

18) M3oosnexktpuyeckas Touka remoryioomHa paBHa 6,8. Kyma murpupyer
JIaHHBIN 00K B cpene ¢ pH=3,0 npu snekrpodopese?

1. MUrpHUpyeT K KaToay;

2. ocTaeTcs Ha JIMHUU CTapTa;

3. 006pa3yeT OMMOJISIPHBINA UOH;

4. MUTpHUpYyET K aHOLY.
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Tecr 2.
Tema: «llenTpanbHas 10rMa MoJIeKyJIApHO# OnoJsioruu. CTpykTypa n
(pYyHKIMHU KJIETOYHOT0 SIAPA»

Bri0epuTe 0uH NpaBUIIbHBIA OTBET:

1. YuactHukom kakoro npouecca ssisiercs JJHK:

a) TOJIBKO PETUINKAIINH;

0) perTuKaluy U TPAHCIISIIHHY;

B) TPAHCISLIUU U TPAHCKPUIIIUY;

I') TOJIBKO TPAHCKPHUIIIIHH;

1) TPAHCKPUIIIUU U PETUIUKAIUY;

€) TOJBKO TPAHCIISALUU.

2. Ha xaxom ypoBHe komnaktu3annu JJHK Bo3MoOkHA TpaHCKpUTILIUS:

a) XpOMOCOMHOM;

0) HYKJICOCOMHOM;

B) Ha HeKoMmmakTu3oBaHHoM JIHK;

I') XpOMOMEPHOM;

1) HYKJICOMEPHOM.

3. [Iporecc TpaHCIAIUU TPOUCXOTNT:

a) B si/Ipe HA HUTAX XPOMATHHA,;

0) B IIuTOIIa3ME Ha pudOCOMaXx;

B) Ha IUIa3MajeMMe B pelenTopax;

I') B XpOMOCOMAax IpH JCJICHUU KIETKH.

4, Kakast moJiekyiia 3aHUMAaeTCsl HEOCPEACTBEHHBIM MIEPEBOJAOM SI3bIKA
HYKJICOTUJOB B A3bIK aMHUHOKHUCIIOT:

a) IHK;

0) T-PHK;

B) O€JI0K;

r) p-PHK;

1) u-PHK.

d. MonekysIpHON OCHOBOW I'€HOTHUIIA ABJSETCS:

a) IHK;

0) Oerok;

B) PHK;

I') [IIOKO30aMUHOTJIMKAHBI.

BriGepuTe Bce MpaBUIIbHBIE OTBETHI:

6. Brinenure komnonentsl Hykineoruaa JJHK:

a) ne3okcupurbo3a:

0) rIoK03a;

46



B) I'YaHO3HH,;

r) ¢pocdopHas KHCIOTA;
1) pubo3a;

€) TIIoTaMar;

) a30TUCTOE OCHOBAHHUE.

7. OTMeThTe MPaBIWIBHO CPOPMUPOBAHHBIE KOMITJIEMEHTAPHBIE TTAPhI

Hykieortuaos JIHK:
a) LI-T;
0) YV-A;
B) A-T';
r) A-T;
n) V-11

8. Kakue KoMIOHEHThI 00513aT€IbHO HEOOXOAUMBI JIJIS1 TPAHCKPUIILIUU:

a) pubocoma;

6) IHK;

B) JIHK-nonumepasa;
I') [JII0K034;

n) PHK-nonumepasa;
€) puOOHYKIICOTHU/IBI;

) J1€30KCUPHOOHYKIEOTU/IBI.

Y cTaHOBUTE COOTBETCTBUE:

9. VYcraHoBuTe COOTBETCTBHE MEX Ay ypoBHeM kommaktuzanuu JJHK u

COOTBETCTBYIOIIMMH OCITKAMMU:

Yposens komnakTuzanuu JJHK

benok, ydyacTByromuii B OpraHu3anuu
JTAHHOTO YPOBHSI KOMIIAKTU3allUH

1. XxpoMOHEMHBIN

a) ructoHn H1

2. HyKJIEOCOMHBII

0) ructon H3

3. HyKJICOMEpPHBIN

B) MAaTPUKCHHBI

r) ructon H4

10.YcTraHoBUTE COOTBETCTBUE MCXKAY TUIIOM HYKHGHHOBOﬁ KHCJIOTBI U €€

XapaKTEePUCTUKOW:

Tun HyKJI€MHOBOM KUCJIOTHI:

XapakTepuCTUKa HYKJIEUHOBOU KUCIIOTHI:

1. THK

a) KakK MpaBUJIO OJHOIETIOUEYHAS

2. PHK

0) B cocTaBe HYKICOTHJOB BCTPEUAIOTCS
cieayomme azotuctole ocHoBanus: A, T, I, []

B) B COCTaB HYKJICOTHAa BXOJIUT prubo3a

I') KaK MpaBuJjIo JBYLENOYEeYHas

1) BCTpeYaeTcsi TOIBKO Y OakTepuid
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Bonpocs! k 3k3amMeny

1. JIaTb CpaBHUTENBHYIO XapaKTEPUCTUKY KJIETOK IPOKAPUOT U SYKapUOT:
IUIaH CTPOEHUS, KOMIIAPTMEHTAIN3ALS, IBOJIFOLIMOHHAS TMHAMHUKA.

2. MonekynspHasi CTpyKTypa U IUHaMUKa OEJIKOB.

3. MonekynsipHble BHUIBI JHMIHUIOB U UX POJb B OpPraHU3AIMHM KIETOYHBIX
meMmOpaH. TpancnopTabie GyHKIIUN MEMOpaH.

4. benku, BXomdmue B cocTaB Oumosiormueckux MemOpaH. Knaccudukarms
MEMOpaHHBIX OEJIKOB MO MOJOXKEHUI OTHOCUTENBHO JUMUAHOrO Oucios. CrocoOsl
3aKperieHrs OeJIKOB B MeMOpaHe.

5. YrneBoa-coaepxkamue OuonoauMepsl  (TIIMKOKOHBIOTAThl) B COCTaBe
MeMOpaH: TJIMKONPOTEUHBI M MPOTEOTIUKAHbI, TNIMKOJUNUIb.. OCHOBHBIE KIAacChl
[JIMKO3aMUHOTJIMKAHOB B COCTaBe opraHusmMa. DOyHKIHUU YIJIEBOJACOAEPKALIUX
MOJIUIIETITUIOB U O€JIKOB B opranu3Me. CTpyKTypa U (PyHKIIMU TITUKOIUITUIOB.

6. TUIBI MEXKIECTOYHBIX KOHTAKTOB (M30JUPYIOIINE — IUIOTHBIE COCTUHEHMUS;
3assKOPUBAIOIUE — aJTr€3MOHHBIE KOHTAKThI, IECMOCOMBI, (pOKaJIbHbIE KOHTAKTHI U
M0JTyIECMOCOMBI; KOMMYHUKAlIMOHHBIE — LIEJIEBbIE KOHTAKTBHI).

7. CTpyKTypa U KiaccupuKkauus XpoMocoM. DyXpOMaTUH U reTepOXPOMATHUH.
Konnpyromas n nekogupyromas JHK.

8. Maxopusie JI[HK-cBs3piBatonme Oenku W WX pOJIb B OpraHU3alldn
TPEXMEPHON CTPYKTYpbl XpoMatuHa. ['mctoHoBble Oenku. HeruncroHoBbie Oenku
XpOMaTHHA. XPOMOCOMHBIE TEPPUTOPHUH U SAECPHBIN MATPHUKC.

9. ®yHKIMOHANBHBIE ACMEKThl CTPYKTYpHOM oOpraHu3alvu XpOMAaTHHA.
Moau¢ukanuy riCTOHOB U UX POJib B GYHKIIMOHAJIBbHOW aKTHUBHOCTH XpOMaTHHA.

10. O6mume npunmunsl perumkanuu JIHK. CtpykTypa BUIKH perIMKalUH,
OCHOBHBIE y4YaCTHHUKM mnpouecca permkanuu. JIHK-monumepasel mnpokapuor u
sykapuotT. Ilpaiimepsl, mnpaliMazHasi AakKTUBHOCTb (DEPMEHTOB  PpEIUTUKALIMH,
0COOEHHOCTH MHUILIMALIMK PETUTUKALIUH.

11. Ocobennoctu pemnukanuun muToxoHapuaibHeix JIHK. Caiitel Havana
peIMKaIuu JUAUPYIONIEeH U oTcTatolel ueneit, D-netnm.

12. Ocobennoctu  permmkanmu — Teinomepuoit  JIHK.  Crpykrypa w
dbyakuuonuposanue tenomepas. Jlmmut JI. Xeidauka u akTHBHOCTH TEJTOMEPA3BI.

13. TloBpexaenue JIHK 1 MexaHU3MBI pemapariuu.

14. O6mas pexomOunanus JIHK — pexomOunanus romonoruunoit JIHK. Posb
oOeit pekomOuHaruu B penapanuu JJHK. Meliotuueckasi pekoMOUHAaIusI.

15. MoOusbHBIE  T€HETUYECKHE  JJIEMEHTHI, TpPaHCHO3WIUsA U  CauT-
cenuduueckast pexoMOrHaIuSI. JIHK-TpaHCII030HBI. PerpoTpaHcnio3oHsl
PETPOBUPYCHOTO U HEPETPOBUPYCHOI'O THIIA.
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16. LenTtpanpHas gorma MoOJeKyasipHON Ouonoruu. IloHsTHe TpaHCKpUIIUH.
CTpykTypHas opraHusalnus reHa, TPaHCKpUOMpyeMble M HETPaHCKpUOUpyeMbIe
PETHOHBI, MpPEPBIBUCTAsl CTPYyKTypa TreHa. Poiab IpOMOTOPOB M KOHCEHCYCHBIX
NOCJIEI0BATEIbHOCTEN B MEXaHU3ME MHULIMALIMM TPAHCKPHUIILIUY.

17. PHK-monumepa3pl  MPOKApUOT W OYKAPUOT:  CTPYKTYpHBIE U
(byHKIIMOHATBHBIE OCOOEHHOCTH. YYacTHE TpPaHCKPUNIMOHHBIX (akTopoB (TF) B
MEXaHU3ME WHHIMALWKA TPAHCKPUILIMHU. Ydactue (HaKTOpOB OJJIOHTAIIMA B
o0ecreYeHnr TPaHCKPUIIMH. TepMHUHALINS TPAHCKPHUIILIUH.

18. IlocTTpanckpunimonssie  u3meHenuss MPHK »sykapuoT: x»snupoBaHme,
CIUIAMiCUHT, IOJIMAACHUIIUPOBaHUE. AJTbTEPHATUBHBIN CIIJIAICUHT.

19. OcHOBHBIE ypOBHM pETyJSLIMM AKTUBHOCTH T'€HOB. AIETUIUPOBaHUE
ructoHoB. MerunupoBanue JIHK, passoBugnoctu.. IlocTrpaHCKpUNIIMOHHBIN
YPOBEHb peryisiiuu. Perysuns reHHON akTUBHOCTU aKTUBATOPaMU TPAHCKPHUIILUH.

20. OtkpeiTHE, pacmuppoBKa U CBOMCTBA T€HETHUYECKOTO KOJa. ANanTopHas
TUII0TE3a PEeATM3ALMY T€HETUYECKOT0 KOJIa.

21. Ctpyktypa u cBoictBa TpancnopTHeix PHK (TPHK): aknentopnas Hoxka,
TUTUIPOYPUINHOBAS, TICEBAOYPUANHOBAs M AHTUKOAOHOBAs METJIM, BapuadesbHas
pydKa, MHO3WH M €ro poJib B PACIO3HABAHUM KOJOHOB, NEPBUYHAS, BTOPUYHAS U
TpernyHasa cTpykrypsl TPHK.

22. AMUHOAITMITMPOBAHNE TPHK, amuHoanuia-TPHK-cunTeTassl,
CEJICKTUBHOCTH U TOYHOCTh TPAHCIISLUU.

23. Opranms3anuss U cOopka pubOOCOM TPOKapuoT W dykapuor. CuHTE3 U
npoueccudr pubocomansubix PHK (pPHK). benku pubGocom. CailTel aKTHBHOTO
IIEHTpa puOOCOM.

24. Ctaauu TpaHCISIIMU: WHULMALMS, SJIOHTanus, TepMHUHaUus. MexaHu3m
(GbopMUpOBaHUS WHULMATOPHOTO KOMIUIEKCa, (HaKTOpPbl WHUIMALMN TPAHCISLUN
MPOKApUOT W 3yKapuoT. MDakTopsl 3JIOHrauuu W TepMuHauuu. Ydactue ['TO B
TPaHCIISIIUH.

25. TlocTTpaHcasuuoHHbIE MoaupUKaIuu OEeJIKOB, yIpaBJIEHUE
(YHKIIMOHAJIBHOW AKTUBHOCTHIO OEJIKOB € TMOMOUIbIO MOCTTPAHCISLMOHHOTO
IIPOLIECCHHTA.

26. LlutockeneT: apXWTEKTypa, TPaHCIOPT U MOJIEKYJISIpHAs JUHAMHKA.
Knaccudukanus, cTpykTypa v CBOHCTBA MOJIEKYJIIPHBIX MOTOPOB.

2. AXTUH-CBSI3aHHAs PETyJALMs pabOThl MOMEPEYHOMNOJOCAThIX W TIaJAKUX
MBI MiiekonuTatonmx. Ponbs Ca2+, TpOMOHMHOBOTO KOMILIEKCA, KaJbMOJYJIMHA U
€ro KMHa3bl B MEXaHU3ME COKpAIlleHUs. AKTUH-0MOCPEOBaHHAS PETyIISIUs paOOThI
[JIaJIKMX MBI MJIIEKOTTUTAOIIHX.
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28. MexaHu3Mbl KOMMYHHKAIIMM MEXIy KJIeTKaMu. Tumbl M MOpupoja
CUTHAJIOB, BOCIIPUHHUMAEMBIX KJIETKOM. IIOHATHS CUTHAI-IOJAIOIMIEW KIETKU U
KJIETKU-MUILICHH.

29. Ilonatuss Jsmraina u  peuenropa. I[IpuHOUOBI  BHYTPUKIETOYHBIX
MEXaHU3MOB IMe€peAauyd CUrHaja (BTOPUYHBIE MECCEH/UKEPHl M MOJIEKYJIbI-
s dexropsl). Tumnsl 3¢(HEeKTOPHBIX MOJIEKYI U BOSMOKHBIE Pe3yIbTaThl CUTHAIMHTA.

30. Knaccudukamusi CUTHAJIBHBIX TyTE€H B 3aBUCHUMOCTH OT YAaJCHHOCTH
JUTraHAa OT KJIETKH, CEKPETUPYIOIIEH CUTHAIBHYIO MOJIEKYJy. KOHTaKT-3aBUCHMBIN
curHaMHr. [loBeneHueckne peaknuuu KIETOK B MHUKPOOKPY)KEHUM CHUTHAJIBHBIX
MoJieKys1. CUTHaIbHbBIE MOJIEKYJIbI KaK MOP(OTEHBI.
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