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1. Hean, 3a1a4M ¥ VIAHUPYeEMBbIe Pe3yJIbTAThI 00y4eHHs! 10 JUCHUIIIHHE

L{enbro OCBOSHUS TUCIUILIUHBI SIBIISICTCS:

- (hOpMHUpPOBAHHE Yy MAaruCTPOB HEOOXOAMMBIX 0a30BBIX TEOPETHUECKUX U MPAKTHUECKUX
3HaHUA M TOpUOOpeTeHHEe YMEHUW M HaBBIKOB B OO0JIACTH HCCIEIOBAHUN CTPYKTYPHBIX H
(GyHKIIMOHATIBHBIX CBOMCTB OEJIKOB U HYKJIEMHOBBIX KUCIIOT;

- popMupoBaHUE 3HAHUI O CTPYKTYpaxX BOXKHEUIINX OHMOMOIMMEPOB — OETTKOB, OEITKOBBIX
noMeHoB, HykJ1enHoBbIX KucioT (PHK, JIHK);

- (hopmupoBaHKe 3HAHUN O (PYHKITMOHAIBHBIX CBOWCTBAX HYKJICOIPOTEUIOB,;

- TIOJIyY€HHE OIbITa METOJUYECKUX HCCIEIOBAHUNA CTPYKTYPHO-()YHKIIMOHATBHBIX
CBOWCTB OEJIKOBBIX U HYKJICOINPOTEUIHBIX KOMILICKCOB.

K 3amauaM wu3ydeHUs AUCHUIUIMHBI CIEAYET OTHECTH MPHOOPETeHUE CTYACHTOM
MPAKTUYECKUX 3HAHUI M HABBIKOB, HEOOXOIMMBIX OyAyIIeMy CHELHAUCTY A1 0OOCHOBAaHHBIX
pelleHuid, TIpU OpraHu3allid W MPOBEICHUH OHOTEXHOJIOTMYECKUX TMPOIEcCCOB B Oymylen
pohecCUOHATILHON e TENbHOCTH.

OOyuenne mo aucrumuinHe «CTPYKTYpHO-(QYHKIMOHAJIBHBIE HCCIECIOBAHUS OEIKOB H
HYKJIGMHOBBIX ~KHCIIOT» HampaBleHO Ha (OpMHUpOBaHHE Yy OOYYalOMIMXCA CIEIYIOIIUX
KOMIIETEHIINIA:

Kon n HanmeHnoBanue NuaukaTopsl 10CTHXKEHUS] KOMIIETeHIMH
KOMIIETECHIUI

[1K-3 Cnocoben NIIK-3.1 3Haer akTyaabHYI0 HOPMAaTUBHYIO JOKYMEHTAIHIO B

PYKOBOJIUTH COOTBETCTBYIOILEH 00JIaCTH 3HAaHUI; METO/Ibl OPraHU3aLUU TPYyIa

KOJIJIEKTUBOM U yIIpaBJICHUs] IEPCOHAJIOM; METOIbI BHEAPEHUS PE3YJIbTaTOB

pabOTHUKOB NpHU UCCIIEI0OBaHUM U pa3paboToK

UCCIEI0BaHUU NIIK-3.2 YMeeT npruMeHsATh HOPMaTUBHYIO JTOKYMEHTAIIHIO B

CaMOCTOSATEIIbHBIX TEM COOTBETCTBYIOLIEH 001aCTH 3HAHUH; aHATU3UPOBATH HAYYHbIE
MpOOGJIEMBI 110 TEMATHUKE TPOBOAUMBIX UCCIIEI0BAaHUN U
pa3paboTok

WIIK-3.3 Bnageer HaBbIKaMu pa3pabOTKH AJIEMEHTOB TUIAHOB U
METOAMYECKUX MPOTrPaMM MPOBEJCHUS UCCIEIOBaHUN U
pa3paboTOK; BHEAPEHNUS PE3YJIBTATOB UCCIIEIOBAHUH 1
pa3pabOTOK B COOTBETCTBUH C YCTAHOBJICHHBIMH TTOJIHOMOYHSIMHU;
MIPOBEPKH MPABUIBHOCTH PE3YJIbTATOB, MOTYYEHHBIX
COTPY/AHUKaMH, pabOTAIONIMMH O] €TO PYKOBOJICTBOM,;
OCYIIECTBIICHHEM PadOT I10 MOBBIIICHNIO KBATH(PHUKAIINN KaJIPOB B
COOTBETCTBHUH C YCTAHOBIICHHBIMH ITOJTHOMOYHSIMHU

[1K-7 Cnocoben NIIK-7.1 3HaeT MeTO/bl TEHHOW MHXKECHEPUH KIIETOK JIs
pa3pabaThIBaTh U IIOJIy4EHUS IPOAYLIEHTOB, TEXHOJIOTHIO NTosTyueHus: bAB;
MOUPUITPOBATH SKOHOMUKY M YIpaBJI€HUE B OpraHU3allii; HOPMAaTHBHBIE
CYILECTBYIOIINE MIPaBOBbIE AKTHI B 00JIaCTH OMOTEXHOJIOTHYECKOTO MPOU3BOICTBA;
OMOTEXHOJIOTMYECKUE HOPMBI pacxo/ia ChIpbsl U MaTEpUaoOB B 001aCTH

IIPOLIECCHI TOTYYEHUS OMOTEXHOJIOTMYECKOTO ITPOU3BO/ICTBA

bAB, NIIK-7.2. YMeeT npoBOANUTH CKPUHHUHT IITAMMOB
pa3pabaThIBaTh MHKPOOPTaHU3MOB - TPOaAYyLeHTOB bAB; ncnonb30BaTh METOIbI
IIPEI0KEHUS 10 TE€HHON MH)KEHEPUH IIPU NIOJyUYEHUHN HOBBIX

ONTUMU3ALUI MHUKpPOOPTaHHW3MOB; pa3pabdaThIBaTh MPEIOKEHHUS 110
OHOTEXHOJIOTHUECKUX ONTUMHU3AIMH HanbosIee 3HaYMMbIX ITapaMeTpoB

IIPOLIECCOB U OMOTEXHOJOTMUYECKHUX MPOLIECCOB

ynpasienuto BeimyckoM | MITK-7.3. Bnaneer HaBbikamMu MpoBeIeHNS KOMITJICKCA
OMOTEXHOJIOTMYECKOM MEPOIPHUATUH 110 BHEIPEHUIO B IIPOU3BOJCTBO

MPOIYKIIUH OMOTEXHOJIOTMYECKUX MTPOTYKTOB HOBBIX ITAMMOB

MHKPOOPTraHU3MOB-TIPOAYLIEHTOB; METOAAaMU ONTUMU3ALIUN
napaMeTpoB OMOTEXHOJIOTMYECKOTO Mpolecca noiaydenus bAB;




MIPOBEJICHUS ONBITHO-TIPOMBIIIIIEHHONW OTPabOTKU TEXHOJIOTHH U
MaciTabupoBaHUs MPOLECCOB OMOTEXHOIOTMYECKOTO
MIPOU3BOJICTBA; pa3pabOTKU MPEAJIOKEHUN 10 ONTUMH3ALUT
pacxojia ChIpbsi, MATepUaIoOB IpH U3roropieHuu bAB

1. MecTo IUCHUIIMHBI B CTPYKTYpe 00pa3oBaTeibHOM NPOrpaMMbl

JlucuuIuiiHa OTHOCUTCS K  OJCKTHBHBIM  JUCHUIUIMHAM  4acTd, (OpMHpPyEeMOi
y4aCTHHKaMHU 00pa3oBaTelbHbIX OTHOIIEHHUH Osioka b1 Jlucuumiunsl (Monynn).

HucuuiuimHa «CTpyKTYpHO-(YHKIMOHAJIbHBIE HCCIIEAOBAaHUS O€JIKOB M HYKJIEHHOBBIX
KHMCJIOT» B3aMMOCBS3aHAa JIOTUYECKM M COJEP)KATEIBbHO-METOAMYECKH CO  CIEAYIOIIMMHU
JUCLUIUIMHAMU:

- «MeTo/bl UCClIeI0BAaHUI B OMOTEXHOJIOTUNY;

- «TexHonorus pepMeHTHBIX NPENnapaToBy;

- «Kerounas nHKEHEPUSD?;

- «HanoGunoTexHonorusy;

- «@apmarnieBTHYECKasi OMOTEXHOJIOTUSY;

- «MeTopl KOHCTPYHPOBAHUS IIA3MUHBIX U BUPYCHBIX BEKTOPOBY.

2. CTpyKTYypa U coJep:KaHue IMCUMIIIMHBI
OO0r11ast TPYI0EMKOCTb AUCIMIUIAHBI COCTaBIIsAET 4 3a4eTHbie eauHuilbl (144 yacos).

3.1. Buabl yueOHOM padoThl H TPYA0EMKOCTh

Ne Bup y4eOHoii padoTsI Kommaecrso Cewectpe!
n/n 4yacoB 12 -
1 | AyauTopHble 3aHATUS 36 36 -
B Tom uucne:
1.1 | Jlexuunu 18 18 -
1.2 | CemuHapckue/IpakTUUECKUE 3aHITUS 18 18 -
1.3 | JlabopaTopHBbIe 3aHATH - - -
2 | CamocTosiTe/ibHasi pa6oTa 36 36 -
3 | IlpomMekyTouHas aTTECTAIUS -
9K3aMEH -
Hroro 72 72 -
2.2. TemaTnuyeckuii JIaH M3y4YeHU s JUCITUNTHHBI
TpyaoemkocTs, yac
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1. | Tema l. MccnenoBaHus CTPYKTYpPHO- 8 2 2 - - 4
(YHKIIMOHATLHBIX CBOMCTB OCJIKOB U
HYKJICMHOBBIX KUCJIOT KaK
dbyHIamMeHTaIbHAs 3a7a4a
OMOTEXHOJIOTHH
2. | Tema 2. ®u3UKO-XMMHYECKHE CBOWCTBA 8 2 2 - - 4
OCIIKOB U HYKJICMHOBBIX KHCJIOT




Tema 3. MeToab! BBIIEIECHUS 8 2 2 - - 4
HYKJICOTIPOTECHJIOB U3 CHIPhS
Tewma 4. Pectpuknuonnsiii ananu3 JJTHK 8 2 2 - - 4
Tema 5. MeToa cekBeHUpOBaHUS 8 2 2 - - 4
OCJIKOB U HYKJICMHOBBIX KHCJIOT
Tema 6. [TonmrumepasHO-TIeTTHAS peaKIIHST 10 2 4 - - 4
KaK MeTo/ (pepMEeHTaTHBHOU
ammumudukarun JJTHK in vitro
Tema 7. Dnekrpodope3 6eTKOB U 8 2 2 - - 4
HYKJICUHOBBIX KHUCIIOT
Tema 8. Metoibl u3y4ueHus 6€10K- 8 2 2 - - 4
O€JIKOBBIX B3aUMOJEUCTBUI
Tema 9. MeToapl THOpUIU3AIIMH TIPH 6 2 - - - 4
uaeHTU(GUKAIu OUOMOJIEKYIT

Hroro 72 18 18 - - 36

2.3. Conep:xkanue TUCHUILINHBI

AynuTOpHBIE 3aHATUS IPOBOASTCS B BHUJAE JIEKIMOHHBIX 3aHATUN C 0O0ydarolIMMHUCA,
KOTOpBIE 3apaHee IPEIBApPUTEIbHO 3HAKOMATCS C€ MAaTepUaloM C  HCIOJIB30BAHHEM
pekomMeHayemon auteparypoi. Ilpaktuyeckue 3aHATHA NpoBOIATCA B ayautopuu. [lpu
IIPOBEICHUM 3aHATUM CTYACHTBI TOTOBATCA C UCIIOIb30BAHUEM COOTBETCTBYIOLIEN METOAUYECKOMN
JIMTEpaTypou.

Tema 1. HccaenoBaHusi CTPYKTYPHO-(DYHKIHMOHAJBHBIX CBOHCTB OCJKOB H
HYKJICMHOBBIX KHCJIOT Kak (PyHAaMeHTaJIbHas 3a/1a4a OMOTeXHOJIOT U

OcHoBHble THUNBI OuononumepoB. CTPYKTypHBIE XapaKTEPUCTUKU aMHHOKHUCIOT,
KJacCupUKalus, ydacTue (YHKIUMOHAJIBHBI TPYNI B CTaOMIM3AIMU OEJIKOBBIX CTPYKTYP.
[IpocTpaHcTBEHHBIE  CTPYKTYpbl  OenkoB.  Tumbl — OENKOBBIX ~ JOMEHOB.  (DOJAMHI.
[ToctTpancnauronnsie  Moaudukaruu  OenkoB.  HyknewmHoBeie  kucnoTel.  CTpyKTypa
Hykseo3nnoB, Hykineorunos, PHK, JITHK, cnupaneit JIHK. Tayromepus a30TUCTBIX OCHOBaHUI.
Kucnorno-ocHoBHble cBolicTBa. [locTTpanckpuniuonnsie Monudukanuu PHK. Cnimpanuzanusa u
OTpHULATENIbHAS CYNIEPCIUPATN3aLUs HYKIEHHOBBIX KUCIOT. Y poBHH KoMnakTuzanuu JJTHK.

Tema 2. ®u3UK0-XMMHYECKHE CBOICTBA 0€JKOB M HYKJIEMHOBBIX KHCJIOT

PacTBOpMMOCTE MOHOMEPHBIX U NOJUMEPHBIX CTPYKTYp. DaKTOPHI M areHThl J€HATypalun
NOJMMEPOB. VI3MeHeHne HaTUBHBIX CBOWCTB OMOIMOIUMEPOB Iocie JeHaTypanuu. TemnepaTypa
nenatrypauun  JIHK.  Bsi3ko-ympyro-smacTudHbple  MOKa3aTeldd  OMOJIOTHYECKUX  CHCTEM.
OnTnyeckasi akTUBHOCTh aMUHOKHCIIOT U @30THUCTBIX OCHOBAHUH.

Tema 3. MeToabl BblieJIeHUsI HYKJI€ONPOTEHI0B U3 ChIPbS

Ocob6ennoctu Boiaenenue JIHK u3 Oakrepuii, U3 TkaHel *KUBOTHBIX, U3 PACTUTEIBHOTO
ceipbst. [lomyuenne mnasmugHod JIHK wMuHH- M MakcumpenapaTUBHBIM —CIOCOOOM ISt
UCCJIEIOBAaHUM pa3MepoB, CAUTOB PECTPUKHUU U TpaHCchopMaluu. Beiaenenue perinkaTuBHON U
onHouenoyeunout JIHK ¢ara M13.

Tema 4. Pectpukuunonnsiii anaau3 JJHK

Knaccudukanus sHAOHYKIEa3 PECTPUKIUM, Pa3IHYAIONIMXCS IO caiiTaM Yy3HaBaHMUS,
CTPYKType OeiKka W ycioBHsIM (EepMEHTATUBHOW aKTUBHOCTH. CBOWMCTBa HM30IIM30MEPOB H
reTepOU30LIN30MEPOB, KPYITHOIIECTAIMUX U MEJKOIIEISIIMX PECTPUKTA3. [lanuHapoOMHbIE CAThI
pectpukuuyd. Ha3BaHus (QepMEHTOB U HCIOJIB30BAHWE MX B TEHHOW WHXXEHEPUU TPU




KapTUpOBaHWH I'€CHOMOB, KJIIOHUPOBAaHWH I'CHOB, FCHOTI/IHI/IpzoBaHI/II/I B KQYCCTBC «MOJICKYJIAPHBIX
HOXHHIID. MCTOI[ OLCHKHU PCCTPHUKIIMOHHOI'O aHaJIM34a.

Tema 5. MeToa cekBeHUPOBaHHS 0€JIKOB M HYKJIEHHOBBIX KHCJIOT

OOmue npuHIKINA MEeTojAa DaMaHa, MPUMEHSIEMOro IMPU CEKBEHWPOBAHUU MENTHJIOB.
OnpenernieHne aMUHOKUCIOTHOW TMOCIENOBATEIBHOCTH MPHU MNPOYTEHUH HYKICOTHIHBIX
¢dparmenToB. Xumuueckuii meron cekBeHupoBanus JJHK Mackama-I'un6epra. Mcnonas3oBanue
uzoromna ¢ocdopa win (Iyopecuupyrolux METOK A noisyueHus: npenaparoB medenoi J[HK,
peareHToB, Pa3pyIIAOIINX CIICIU(UISCKUE a30TUCTHIC OCHOBaHMsI. Y clioBus paciierienne JJHK
no Toukam Monaupuxanuu. IIpoBenenue snextpodopesa Meuenbix ¢parmentoB JHK u
MOCIEAYIOLIEr0 MeToa paaroaBTorpaduu o0beIUHAET XUMUUYECKUN CIOCO0 CEKBEHUPOBAHUS
JHK ¢ ¢pepmentatuBHbIM. OcoOeHHOCTH OUCYTBGUTHOTO U TUPO(HOCHATHOTO METOIOB.

Tema 6. IlosmMepa3Ho-uenHasi peakuus Kak MeTod (epMeHTATHBHOM
ammummuxkanun AHK in vitro

Teopusa meroma.  XapakTEepUCTHUKA  LUKIMYECKOIO  TPEX-CTAAUMHOIO  CHHTE3a
orpanndeHHoro ¢parmenra JJHK: nenatypauus, orxur, nonumepusanus. MexaHu3M CHHTE3a
tepmoctabunbHOl JIHK-cunTeTassl. [lombop mpaiiMepHBIX (hparMeHTOB, OTPaHUYUBAIOIINX
JHK-mumens. Pacdyer peareHTOB M TeMIeparypbl OTXKMra ImpaniMepoB. JleTekuus
aMITUUIIMPOBAHHBIX (parMeHToB. [Tog00op mMpsIMOro M BCTPEYHOTO MpaiiMepoB K CMBICIOBOM
nenu JJHK.

Oco6ennoctn  merona OT-IIHP mns  wuccnemoBanuss PHK-Bupycos. [lapamerpsr
konuectBeHHoi [1LP (real-time PCR) ¢ ucnonp3oBaHueM ONTHYECKUX JATYUKOB.

Tema 7. DnexkTpodope3 6e1KOB M HYKJIEMHOBBIX KHCJIOT

[TpunHiunsel  MeToAa 3JEKTPO(GOPETHUECKOro pasfeneHus: (parMeHTOB M MOJIEKYI
OMOMOTUMEPOB B 3aBHUCHUMOCTH OT MOJICKYJSIPHOM Macchl, 3apsana u (opmel monekyin. ['emw,
OpUMeHsieMble Ul pa3feneHus, wuaeHTHgukauuu U ouumctku Mmojiekyn JIHK, PHK,
OJIMTOHYKJIEOTUI0B U OENKOBbIX (ppakuuii. [IpMeHeHrne HHTepKaIupYoMUX (PIyopecleHTHBIX
Kpacutenel, MapkepoB MOJIEKYJISpHOM Macchl. Vcrob3oBaHHe 3iieKTpodope3Hbix OydepoB B
3aBucuMoctd oT pganpHedmed JIHK-ruOpuauszanuu wuiam CEKBEHUPOBAaHUS pa3AeleHHBIX
0o0pa3noB. AHanu3 HoauMopdu3Ma JIMH PECTPUKLIUOHHBIX (PparMeHToB. JleHaTypHupyroLuii
TPaIUCHTHBIN TeNIb-3JIEKTPOdope3.

Tema 8. MeToabl uzyuenus 0ej10K-0eJIKOBBIX B3auMO/1eiicTBUIl

Addunnas xpomarorpadus Kak MeTo]] 0OHAPYKEHUS OETOK-OEIKOBBIX B3aUMOJIEHCTBUI.

AHanu3 MaccuBa 0€JIKOB Kak METO MPOBEPKU QYHKIIHI OEJIKOB, OTKPBITHS OMOMapKePOB,
OTKPBITUS JICKApCTB, NPOPHINPOBAHMS HKCIPECCUN T€HOB M aHajM3a aHTUTEN. beckieTouHbIi
OeNKOBBIIl MacCUB in Vitro Kak TEXHOJIOTHUS MPOU3BOICTBA MUKPOMATPHI] OEIIKOBBIX MUKPOUHUIIOB.
Hcnonb3oBaHuEe MPOTEOMHBIX YHUIOB Ui M3y4YeHHS OMOXMMHUYECKOH AaKTHBHOCTH BCETO
pOTEOMa.

Jlnst u3ydeHus 6enok-0eNKOBbIX B3aMMOACHCTBHM CO3JaI0T U UCTIONB3YIOT ABYTHOPUIHBIE
CUCTEMBI, 3KCIPECCUPYIOILIUE PENOPTEPHBIN T'EH.

[Tpuniun 6eTKoBON KOMIUIEMEHTALMH ISl aHAIN3a B3auMOJIeHCTBHS OEIKOB MapTHEPOB
B PA3JIMYHBIX CUTHAIBHBIX ITYTSIX MeTab0I13Ma.

Tema 9. MeToabl rudépuau3anuu Npu WieHTHPUKAIMN OHOMOJIEKY.T

[TpuHtMIBl TROpUIK3AIMHN B OJOTTHHT-MeTOoaX. Tunsl 6J0TTHHTOB: Cay3epH-010TT st
BBISIBJICHHS ompeaeneHHoi mocnenoBatenbHoctTn JIHK B o6pasue. Hozepr-6mort —PHK,
BectepH-0JIOTT TPUMEHSIOT JIJIs1 ACTEKIIMU OeNKOB. MICTepH-010TTUHT 0OHAPYKUBAET JIUTIHIBI,



paszneneHHble  xpomarorpaduei.  Crneun@UYHOCTb  BHJIOB  JCTEKUUHU:  paHOaKTHUBHAs,
droopeciieHTHAs, IECHCUTOMETpUYECKasl.

2.4. TemaTuka ceMHHAPCKUX/MIPAKTHYECKUX U JIA00OPATOPHBIX 3aHATHIH
3.4.1. CemuHapcKue/mpakTHIECKUE 3aHATHS

Tema 1. UccrenoBanus cTpyKTypHO-(YHKIIMOHAIBHBIX CBOMCTB OEIKOB U HYKJIEMHOBBIX
KHCJIOT KaK (pyH/JaMeHTalbHas 3a/1a4a OMOTEXHOIOTUU

Tema 2. ®U3UKO-XMMHUYECKHE CBOMCTBA OCJIKOB M HYKJICMHOBBIX KUCIIOT

Tema 3. MeTo/1bl BBIACIIEHNS HYKJIEOIPOTEUI0B U3 ChIPbS

Tewma 4. Pectpukumonnsiii ananmm3 JIHK

Tema 5. MeTo1 cEeKBEeHUPOBaHUS OEJIKOB U HYKJIEUHOBBIX KUCIIOT

Tema 6. [TorumepasHo-1ienHast peakuus Kak MeTol pepMEHTATUBHON aMILTH(DUKAIIN
JHK in vitro

Tema 7. DnexTpodope3 6eIKOB U HYKIEHHOBBIX KHUCIOT

Tema 8. MeToipl n3yueHus 0e0K-0€IKOBBIX B3aUMOJIeHCTBUM

Tema 9. Metoapl ruOpuIu3aiiy Mpu HISHTH(PUKATUN OHOMOIIEKYJT

3.4.2. JlabopaTopHbI€ 3aHATHUS
JlaGopartopHbie pabOThI y4EOHBIM ITAHOM HE HPEYCMOTPEHBI.

3. YueOHO-MeTOAMYeCKOe M HHPOPMAIIMOHHOE o0ecTieyeHne

3.2. OcHoBHasi IUTEpaTYpa

1. Ansbeprc b., bpeit M., Jlstouc [Ix., Padpd M., Pobeprc K., Yorcon JIx.
MonexynsipHasi OMOJIOTHSI KIIETKH: B TpeX ToMax. — 2. — Mocksa: Mup, 1994. — T. 1. — 517 c.
— 10 000 sx3. — ISBN 5030019855.

2. Kuoppe . I'., Mezuna C. /1. buonorndeckas xumusi. — 3. — MockBa: Bricmias
mkoja, 2000. — 479 ¢. — 7000 sx3. — ISBN 5060037207.

3. I'muk b., Ilactepnak JIx. MonekynspHas OuorexHosorus. IlpuHuumnel u
npuMeHeHune. — Mocksa: Mup, 2002. — 589 c. — ISBN 5030033289.

4. Herpycos A. . BBeneHue B OMOTEXHOJOTHIO, YYEOHUK Ui BY30B, H3J-BO
Axanemus. — Axanemus Mocksa, 2014, — C. 288.

5. P. lImun. Harnsgaas OnoTexHONOTHS U TeHeTHYecKkas nHkenepus. 2019 r. U3 g-
Bo Ozon Books.

6. buorexuonorus. 2020 r. [Tox pen. B.A. Konomazsaoit, M.A. CamotpyeBoit M3a-Bo
I'OOTAP. 2020 r.- 384 c.

7. I'opnenko, B.A. Hayunsle ocHoBbl Ouotexnosoruu / B.A. T'opnenko, H.M.

KyrysoBa, C.K. Ilaryauna; MunuctepctBo oOpa3zoBanus W Hayku Poccuiickoii ®denepauuu,
®denepanbHOE TOCYIAPCTBEHHOE OIOJKETHOE 00pa30BaTEIbHOE YUYPEKAECHUE  BBICIIETO
npodeccuOHaIbHOrO  OOpazoBaHust  «MOCKOBCKHI  INeJarornuyeckuil  rocynapCTBEHHBIN
yHHBepcuTeT». — Mocksa, [Ipomereit, 2013. — Y. 1. HanorexHonoruu B 6uonoruu. — 262 c. : ui.,
TabI., CXEM. — Pexum JI0CTyTIA: 1o MIOJINIUCKE. — URL:
http://biblioclub.ru/index.php?page=book&id=240486

3.3. JlomoyiHMTeJIbHAA JTUTEpaTypa

1. be3doponoB A.M., Ksecuranze I''I. Mukpobuonorndyeckuii cunte3. — CIIO.:
ITpocnekt Hayku, 2011, - 140 c.

2. Hoponnn A.®., llennepoB b.A. ®yukunonansHoe nutanue.— M.: T PAHTD, 2002
—296 c.

3. Cmonsie, B.I1., Ilmomko, E.A. OcHoBbl OunorexHonoruu. HaydHble OCHOBBI

OouoTtexHojoruu: ydebHoe mocobue [DnextponHst pecypc]/B.II.CmronsieB.- CaHKT-


http://biblioclub.ru/index.php?page=book&id=240486

[TerepOyprckuii  TOCYIapCTBEHHBIM  JIECOTEXHWYECKHMU  yHuBepcurter, 2012.-  112c.-
URL:https://e.lanbook.com/book/4531

4, Tuxonos, I'.Il. OcuoBel OmorexHonorun / I'.Il. Tuxomos, U.A. Munaesa ;
MunuctepctBo Tpancnopta Poccuiickoin denepanni, MOCKOBCKasi rocy1apCTBEHHAs akaJieMus
BOJIHOTO TpaHcnopTa. — Mocksa : Anbraup : MTABT, 2009. — 133 c. : Ta0m., cxeM., ui. — Pexxum
nocryna: o noamucke. — URL: http://biblioclub.ru/index.php?page=book&id=430056

5. [{pmmOanienko, H.B. buorexnomorus / H.B. IlpimOanenko ; Poccuiickuii
roCyJapCTBEHHBIN menarornyeckuii yauBepcuteT uMm. A. WM. I'epuena. — Cankrt-IlerepOypr :
PTTIY um. A. WU. I'epuena, 2011. — Y. 1. — 128 c. : wi. — Pexxum gocryna: no noanucke. — URL:
http://biblioclub.ru/index.php?page=book&id=428265 (mata o6pamenus: 17.10.2019). -
bubmuorp. B kH. — ISBN 978-5-8064-1697-2. — TekcCT : 3JIeKTpOHHBI.

3.4. JluueH3HOHHOe M CBOOOJHO pacnpocTpaHsieMoe MPOrpamMMHOe
o0ecneueHue
1. ITporpammer nakera Microsoft Office (Word, Excel, PowerPoint).

3.5.  CoBpemennble npogeccuoHaJbHbIE 0a3bl JAHHBIX U HHPOPMALIMOHHBIE
CIIPaBOYHbIE CHCTEMbI

1. www.elibrary.ru — mayunas snekTpoHHast OuOIHOTEKa

2. http://www1.fips.ru/wps/wcm/connect/content_ru/ru - POCITATEHT

3. www.molbiol.ru - VYyeOuuku, HayuHsle MoOHOTrpaduu, 0030pHI, JTaOOPATOPHBIC
NPAKTHKYMBbI B CBOOOTHOM JOCTYIIE Ha CaiTe MPaKTUIECKOW MOJIEKYISAPHONU OUOIOTHH.

4. WWW.SCOpUS.com (Scopus) — eaunas pedepaTuBHas ¥ HayKOMETpUUecKas 0a3a JaHHbBIX
(MHIEKC [IUTHPOBAHHS)

5. http://cyberleninka.ru/article/c/biotehnologiya - Hayunast »mekTpoHHass OHONIHOTEKA
«KUBEPJIEHMHKA»

6. http://www.springerprotocols.com/ - noctym k 6a3e manubix SpringerLink

7. http://grebennikon.ru/ - anexTponnas 6ubimorexa Grebennicon

4. MarepuajibHO-TeXHHYECKOe oldecrneyeHune

Jlekunonnas aynutopust kadeapsl «Xumbuorex» AB5504. (115280, r. Mocksa, yi.
ABro3aBojckas, 1. 16 crtp. 1 (kopmyc 5)), o0opylnoBaHHas: CTOJBI Y4eOHBIE CO CKAMbSMH,
ayIUTOpHas J0CKa, MYJIbTUMEIUIHBIA KOMIUIEKC (TIEPEeHOCHOM mpoekTop, HOyTOykK). PaGouee
MECTO IIPENoAaBaTessi: CTo, CTYII.

AynuTtopust JUISI CEMHUHApCKUX M MPAaKTHYECKUX 3aHATHH Kadenpbl «Xumbuorex»
AB5404a (115280, . MockBa, yi. ABTo3aBojackasi, 1. 16 ctp. 1), o6opyaoBaHHas: CTOJBI yueOHbIE
CO CKaMbsSMH, ayJUTOPHAas JIOCKA, MYJbTUMEIUNHBI KOMIUIEKC (TIEpEHOCHON IPOEKTop,
HOYTOYK). Pabouee MecTo npenogaBaTesns: CTOJ, CTY.

Peanuzanus o6pa3oBarenbHOM IporpaMMbl 00€CTIEYMBAETCS JOCTYIIOM KaJIOTO CTY/I€HTa
K MHQOPMAIIMOHHBIM pecypcam — OnbiaroTeyHomMy (POHIy B CETEBBIM pecypcam MHTepHerT.

5. MeTtoauyeckue peKoMeHIAUN
6.1. Mertoanueckue peKOMeHIAUMHU /IJIs1 MPeNnoaaBaTeisi M0 OPraHu3alnuu
o0yueHust

MeTtoauka npenonaBaHus AUCUUIUIHHBI «CTPYKTYpHO-(GYHKIIMOHATIBLHBIE HCCIIEI0BaHUS
0CNKOB M HYKJICMHOBBIX KHCJIOT» M pean3alis KOMIETCHTHOCTHOTO MOAXO0/a B M3JIOXKCHUH H
BOCIIPUATHN MaTepuana IpeaycMaTpUBaeT HCIOJIb30BAHUE CIEAYIOMIMX AaKTUBHBIX U


http://biblioclub.ru/index.php?page=book&id=430056
http://biblioclub.ru/index.php?page=book&id=428265
http://www.elibrary.ru/
http://www1.fips.ru/wps/wcm/connect/content_ru/ru
http://www.molbiol.ru/
http://www.scopus.com/
http://cyberleninka.ru/article/c/biotehnologiya
http://www.springerprotocols.com/
http://grebennikon.ru/

MHTEPAKTUBHBIX (OPM MPOBENEHUS TIPYNIOBBIX, MHAWBUAYAIbHBIX, AYAUTOPHBIX 3aHATHH B
COYETaHUU C BHEAYTUTOPHOH paboTOM C 11e/1b0 (POPMUPOBAHUS U PA3BUTUSA IPOPECCHOHATBHBIX
HABBIKOB O0YYarOIINXCS:

— MOArOTOBKA, IPECTABICHUE 1 00CYX/IEHUE ITPE3EHTALIUI Ha CEMUHAPCKUX 3aHATHUSAX;

— OpraHM3anys ¥ TPOBEICHHE TEKYLIero KOHTPOJS 3HAHHHM CTYICHTOB B (Qopme
0JIaHKOBOI'O TECTUPOBAHMS;

— HUCIIOJIb30BaHUE MHTEPAKTUBHBIX (JOPM TEKyIIero KOHTpoJs B (opMe ayIuTOPHOTO U
BHEAYIUTOPHOTO UHTEPHET-TECTUPOBAHUS;

VY aenpHBIN BeC 3aHATUH, MPOBOJAUMBIX B MHTEPAKTHBHBIX (hOopMax, OIpesesieH TIaBHON
LENbI0  00pa3oBaTeIbHOM IPOrpaMMbl, OCOOEHHOCTBIO KOHTHMHIEHTAa OOydamomuxci MU
colepKaHWeM JUCHUIUIMHBL  «CTPYKTYpPHO-(YHKIMOHAIBHBIE HCCIECJOBAHUS OCIKOB U
HYKJICHHOBBIX KHCJIOT» W B LEJIOM IO JucuuiuimHe cocraBiasieT 50% ayIuTOpHBIX 3aHATUH.
3aHATHSA JIEKIIMOHHOTO THIA COCTaBIAIOT 50% 0T 00beMa ayJUTOPHBIX 3aHATHUIL.

Meroavka npenojaBaHus JUCUUIUIMHBL IIPEIyCMaTPUBAET IPOBEICHHUE TIPYNIOBBIX
ayJIUTOPHBIX U MPAKTUYECKUX 3aHATHH.

Texkymuil KOHTPOJIb YCHEBAEMOCTH M IPOMEXKYTOYHOM aTTECTAllUd IPOBOIATCA
CJIEIYIOIIIMMHU CPECTBAMU:

- JIOKJan M OOCYXKIEHHE Ha NPAKTUYECKUX 3aHATHSAX, IPOBOJAUMBIX B Qopme
KOJIJIOKBUYMa;

- CAMOKOHTPOJIb;

- TECTUPOBAHUE.

PopmMa UTOTOBOM aTTECTALMU — dK3aMEH.

CamocrosrenbHas paboTa CTyJeHTa IpeanoaraeT npopaboTKy U yriryojJeHHe OCHOBHBIX
pa3ienoB TEOPUU M IPAKTHUKH C MCIOJIB30BAaHUEM JIONOJIHUTEIIBHOM JMTeparypsl U MHTepHeT-
pecypcoB. Ilpn camMoCTOSTENPHOM BBINOJHEHUM DPA3JIMYHBIX BHUJOB 3aJaHUN CTYACHT YUYUTCS
IPUHUMATH PELICHUS, pa30upaTh U U3ydaTh HOBBII MaTepuall, paboTaTh ¢ HCTOYHMKAaMU HAYYHOH
uH(pOpMaLIUH.

B xoxe nexkumii npenojgaBaTeslb M3J1aracT U pa3bsCHIET OCHOBHBIE, HAaUOOJEE CII0KHbBIE
MOHATHUS TEMBl, a TAK)KE CBSA3aHHBbIE C HEH TEOpPETHYECKHE M NPAaKTUYECKHE MpOOJIeMbl, TaeT
PEKOMEHIALMK Ha MIPAKTHUUECKOE MM J1a00paTOpHOE 3aHATHE U yKa3aHUS Ha CaMOCTOSITENIbHYIO
pabory.

CryneHTaM, NOpONYCTUBIIMM 3aHSTHUS (HE3aBUCHUMO OT TPUYUH), HE HMEIOLIUM
MMCBbMEHHOTO PELIECHUS 3a/1a4 WM HE NOATOTOBUBLIMMCS K JaHHOMY ITPAaKTUYECKOMY 3aHSTHIO,
PEKOMEHAYETCSI HE M033Ke YeM B 2-HEJIENIbHBII CPOK SBUTHCS Ha KOHCYJIbTAIIMIO K ITPETOAaBaTeNto
Y OTYUTATBHCA MO TE€ME, M3y4aeMol Ha 3aHATHH. CTyIEeHThl, HE OTYMTABIIMECA IO KaXI0H HE
npopaOOTaHHOM MMM Ha 3aHATUSAX T€ME K Hauyaldy 3a4eTHOM CEeCCHH, YMYCKalOT BO3MOXKHOCTb
HOJYYUTh MOJIOKEHHbIE OaUIbl 32 paboTy B COOTBETCTBYIOIIEM CEMECTPE.

5.2. Mertoanyeckue yKa3aHus AJs 00y4al0MXCs M0 0CBOEHUIO
AUCUMILIMHBI

Hucuummuza «CTpyKTypHO-(DYHKIIMOHAIBHBIE HMCCIEIOBAaHUS OENKOB M HYKJIEHHOBBIX
KHUCIIOT» IPEeIyCMaTPUBAET JIEKIUU U MPaKTHUYECKHe/TabopaTOpHbIE 3aHITUS KXY HEIEIIO.
W3ydeHne MUCHUIUIMHBI 3aBepIIaeTcs dK3aMEHOM. Y CHENIHOe U3YYeHUEe TUCIUILTUHBI TpeOyeT
MOCELIEHUST JIeKIUH, AaKTUBHOM pabOThl Ha MPAKTUYECKHX U JIAOOpPaTOPHBIX 3aHATHUSX,
BBITIOJTHCHUA YLIGGHBIX 33.I[&HPII>1 nmpenoaaBareid, O3HAKOMJICHUA C OCHOBHOU U HOHOHHHTGHBHOﬁ
JIUTEPATYPOM.

HpI/I MOATOTOBKC K JICKIHIMOHHBIM 3aHATHUAM CTYACHTAM HGO6XO,Z[I/IMOI

nepesl OodepeaHON JeKIued HeoOXOJUMO MPOCMOTPETh IO KOHCIEKTY MaTepual
npenpaymeit aexiuu. [lpu 3aTpyaHeHusX B BOCHPUSATHH MarepHuaia cieayeT oOpaTUThCs K
OCHOBHBIM JIUTEpAaTypHbIM HcTOuHUKaM. Eciii pa3oOparbes B MaTepuane oniTh He YAaloCh, TO



obpaTtuTech K JIeKTOpy (110 rpaduKy ero KOHCYJIbTAIlUN ) MUIH K TIPETI01aBaTelio0 Ha MPAKTHICCKUX
3aHATHUSAX.
[IpakTryeckne/mabopaTOpHbIE 3aHATUS 3aBEpIIAIOT M3ydeHHE Haubojee BAaKHBIX TEM
yuebHOM aucuuiIuHbl. OHU CIy’KaT AJsl 3aKperuieHusT M3y4eHHOro MaTepuaia, pa3BUTHUS
YMEHUH W HAaBBIKOB TOJTOTOBKM JIOKJIAJOB, COOOINEHHH, MPUOOPETEHHS OIBITa YCTHBIX
MyOJIMYHBIX BBICTYIUIEHUN, BEIEHUS AUCKYCCHUHM, apryMEHTAllUd M 3alllUThl BBIIBUTAEMbBIX
MIOJIOKEHU, HABBIKOB MPAKTUYECKOH paboThl B abopaTopun OMOTEXHOJIOTUH, a TAKXKE JUIA
KOHTPOJISI IPENOoJaBaTeNIeM CTENeHH MOATOTOBIEHHOCTH CTYJCHTOB MO U3y4aeMON AUCIMILTUHE.

[Ipy mMOATOTOBKE K MPAKTUYECKOMY/ITa0OpPATOPHOMY 3aHATHIO CTYACHTHI HMEIOT
BO3MO>XHOCTh BOCIIOJIb30BAThCSI KOHCYJIbTALIMSMU IIPEToaBaTers.

[Tpu mOATrOTOBKE K MPAKTHYECKUM 3aHATHUSAM CTYJCHTaM HE00X0AUMO:

MPUHOCUTH € OO0 PEeKOMEHJOBAHHYIO MpenojaBaTesieM JUTepaTypy K KOHKPETHOMY
3aHATHUIO; JI0 OYEPEIHOTO MPAKTHUYECKOTO 3aHATHS MO PEKOMEHIIOBAHHBIM JIUTEPATYPHBIM
UCTOYHUKAM MpopaboTaTh TEOPETHUECKU MaTephall, COOTBETCTBYIOIIEH TEMbl 3aHATHUS,
MOBTOPUTH MPOBEACHHBIE MHCTPYKTAXXKU IO TEXHHKE OE30MAaCHOCTH; B Hayalle 3aHATUN 3a/1aTh
MPernoAaBaTeNl0o BONPOCHl MO MaTepHaly, BbI3BaBIIEMY 3aTPyAHEHUS B €ro MOHHMAaHUU H
OCBOCHHH TIPU PEUICHUH 33/1a4, 3aJJaHHBIX JJISi CAMOCTOSITEIIbHOTO PEIICHUS;

B X0JI€ CEMUHApa J1aBaTh KOHKPETHBIE, YETKUE OTBETHI 110 CYIIECTBY BOIIPOCOB;

Ha 3aHATUHU JOBOJIUTH KAXKIYIO 33/a4y O OKOHUYATEIBHOTO PELIeHHs], JeMOHCTPUPOBATh
MOHMMaHHE POBEICHHBIX PACUETOB.

B npouiecce 00ydeHus UCTIONB3YIOTCS CIEAYIONIUE OLIEHOYHbIE (POPMBI CAMOCTOSATEIHHON
paboTHI CTYACHTOB, OLIEHOYHBIE CPEACTBA TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH M ITPOMEKYTOUHBIX
aTTeCTalUi:

- IOJITOTOBKA M BBICTYIUICHHE HA CEMHHAPCKOM 3aHATHHU C IPE3CHTAIMEH B 00CYyKIeHHUEM
Ha TeMy «COBpeMEHHbBIE METOJbl MCCIENOBAHUS OCNKOBBIX CTPYKTYp», (MHAMBHAYAIbHO AJIS
KaXJI0TO 00yJaroIierocs);

[TpuMepHbIe T€MBI Ui CEMUHAPCKOTO 3aHATHS, BBINOJIHAEMOr0 00yJaroIuMHCs
«UccnenoBanusi  QyHKIMOHATBHBIX  CBOMCTB  T'C€HHOMH)KEHEPHBIX  KOHCTPYKIHI»  TIpU
MPOM3BOJICTBE U HKCIPECCUN OETTKOB MEAMIIMHCKOTO, TUILEBOT0, BETEPUHAPHOIO HA3HAYCHMUS.

O1eHOUHBIE CPEICTBA TEKYIIEro KOHTPOJS YCIEBAEMOCTH BKIIIOYAIOT KOHTPOJIbHBIC
BOIIPOCHI U 3a/1aHUs B popMe OJaHKOBOTO U (MJIM) KOMIBIOTEPHOTO TECTUPOBAHMS, 1151 KOHTPOJIS
OCBOCHHS 00YUYaAIONIMMUCS Pa3/IesIOB TUCIUILIHHEL, 3aluTa pe)epaTos.

OOpa3ipl TECTOBBIX 3aJaHUN, KOHTPOJBHBIX BONPOCOB M 3aJaHUi JAJsl NPOBEICHUS
TEKYIIETO KOHTPOJIS, 9K3aMEHAIMOHHBIX OMJIETOB, TPUBE/ICHBI JlaIee.

6. POHJ OLIEHOYHBIX CPEICTB

7.1. MeToabl KOHTPOJIS M OLIECHUBAHUS Pe3YJbTATOB 00yUeHHsI

ChopMHUPOBAaHHOCTh KOMIIETCHIIMH TPH HW3YYCHWW JUCIUIUITMHBI  OTIPEICIIIeTCS
MOCPEACTBOM OIICHKH COOTBETCTBHSI OTBETOB W/WJIM BBIIOJHEHUS 3aJlaHUN 3asBIEHHBIM
WHIWKATOPaM B paMKaxX MEpPONPHUATHNA TEKYIIET0 KOHTPOJS M IPOMEKYTOYHOW aTTECTAIMH
(9K3ameHa).

6.2. IIkanau KPUTEPHHU OLIECHUBAHUS Pe3yJIbTATOB 00yUYeHHs

dopma MPOMEKYTOUYHON aTTECTALIMU: SK3aMEH.

IIpomexxyTouHas arrectanus oOydarommxcss B (opMe 3K3aMeHa IPOBOJUTCS IO
pe3ysbTaTaM BBIOJIHEHUS BCEX BUIOB y4eOHOU paboThl, MPeAyCMOTPEHHBIX y4eOHBIM IIJIAHOM IO
JAHHOW TUCLUIUINHE, IIPYU 9TOM YYHUTBHIBAIOTCS PE3YJIbTaThl TEKYILETO KOHTPOJIS yCIIEBAEMOCTH B
TedueHue cemectpa. OIEHKA CTENEHU JOCTIKEHHS O0y4alomuXcs IUJIAaHUPYEMBIX Pe3ylIbTaToOB
0o0yuyeHMsI 10 JUCLUIUIMHE IPOBOIUTCS MPENoJaBaTeieM, BEAYIIUM 3aHATU 10 JUCLMILIMHE
METOJOM JKCIEepTHOM oueHku. Ilo wuroram mpoMeKyTOYHOH
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aTrrecrauuu 110 JHUCHUIIIIMHE BBICTaBJIACTCA OIICHKa «OTJIIMYHO», «XO0pomIo»,
«YAOBJIETBOPHUTECIBHO» UJIN «HECYIOBJICTBOPUTECIIBHO).

HIkana oneHUBaHUA

Onucaunue

OTiIu4yHO

Boimonnensl Bce BHABI  y4eOHOW palOTHI, MPEayCMOTPEHHbIE
yueOHbIM MaHoM. CTYAEHT JeMOHCTPHPYET COOTBETCTBUE 3HAHHIA,
YMEHM, HaBBIKOB MpPHUBEIECHHBIM B TaOIMIaX MOKa3aTeleH,
OTepUPYET MPUOOPETCHHBIMU 3HAHHUSIMH, YMCHHSIMH, HAaBBIKAMHU,
MIPUMEHSAET UX B CUTYALMSIX MOBBILIEHHOM CII0KHOCTH.

Xoporo

BemmonHensl Bce BUABI  y4eOHOW pabOThI, MPEIyCMOTPEHHBIC
yueOHbIM Mm1aHoM. CTyJeHT NE€MOHCTPUPYET COOTBETCTBHUE 3HAHUIA,
YMEHMH, HaBBIKOB IPUBEJECHHbBIM B TabMuIax IOKa3aTeseH,
onepupyeT NPUOOPETEHHBIMU 3HAHUSIMHU, YMEHMSMH, HaBbIKaMH,
MPUMEHSIET UX B CUTYyalUsX IHOBBILIEHHOM cioxHocTU. [Ipu sToM
MOTYT OBbITh JOMYIIEHbl HE3HAYUTENIbHbIE OIIMOKH, HETOYHOCTH,
3aTpyJHEHUS NPU aHATUTUYECKUX OIepalusaX, NepeHoce 3HAHUNW U
YMEHUI Ha HOBbIE, HECTAHAAPTHBIE CUTYALUH.

Y 10BIIETBOPUTENBHO

BbimonHensl Bce BuAbl y4yeOHOW paboOThl, MPEIyCMOTPEHHBIE
yueOHbIM  TutaHoM.  CTYAEHT  JEeMOHCTpUPYET HE  IOJHOE
COOTBETCTBUE 3HAHHM, YMEHUH, HABBIKOB IIPUBEJICHHBIM B TaOIUIAX
MOoKazareseu, JOMyCcKalTcs 3HayuTeNlbHble OmMOKU. IIpuMenenue
NPUOOPETEHHBIX  3HAHWM, YMEHUH, HAaBBIKOB B  CHUTYalUsIX
TMOBBITIIEHHON CIIOKHOCTH BBI3BIBACT 3aTPYAHCHUA.

HeynosnerBopurensHo

He BbimonHeH oxauH unu  Oonee  BUAOB  y4eOHOHl  paloTHhI,
NPEIYCMOTPEHHBIX Y4YeOHbIM MIaHOM. CTYAEHT JeMOHCTPUPYET
HETIOJTHOE COOTBETCTBHE 3HAHWN, YMEHHH, HAaBBIKOB ITPHBEICHHBIM B
TaOIMIAaX [OKa3aTeNei, MOMyCKalTCsl 3HAaYMTENbHbIE OLIMOKH,
MPOSIBIISIETCS.  OTCYTCTBHE 3HAHWIA, YMEHHH, HAaBBIKOB TIO PAIY
MoKa3aTesei, CTy/IEHT UCTIBITHIBACT 3HAUNUTENIbHBIE 3aTPYJHEHUS TIPH
OTIEPHPOBAHUY 3HAHUSAMHU M YMEHHSMHU TIPU UX MEPEHOCE Ha HOBBIE
CUTYyallUH.

6.3. OueHouyHbIE Cpe/ICTBA

Bonpocsl B 0oTKpbITOMH opme

1. CrpyxrypHble

XapaKTCPUCTUKHU AMHHOKMUCIIOT, KJ'IaCCI/I(i)I/IKaHI/IH, y4dacCTuc

(GYHKIMOHATIBHBI TPYIIT B CTAOMIN3aLUN OEIKOBBIX CTPYKTYD.

asrwn

JTHK.

~No

[TpocTpaHcTBEHHBIE CTPYKTYphI 0€IKOB. THITBI OEIKOBBIX TOMEHOB.

Xapakrepuctuka rnpouecca «DonauHray 0eKoB.

MexaHu3M MOCTTPAHCIAIIMOHHON MOIU(PUKAIINHA OCITKOB.

Hyxneunnossie kucnotsl. CTpykTypa Hyki1€o3u10B, Hykineotuaos, PHK, JIHK, cnupaneit

TayTomepust a30TUCTBIX OCHOBaHMM. KHCIIOTHO-OCHOBHBIE CBOMCTBA.
[TonsTHe «mmocTTpancKkpuniuoHubiey» Moaudukanuu PHK.

8. DOU3MKO-XMMHUUYECKHUE CBOICTBA OEIIKOB.
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9. Ilepeuucnure METOABI ISl pa3AeiIeHUs CMECH OCHOBHBIX M KHCIIBIX OCIKOB.

10. Kakyroo ¢opmy uMMeeT BTOpUYHAs CTPYyKTypa OeilKka M 3a CUeT KaKMX CBs3edl OHa
obpasyercs?

11. Kak dopmupyercs TpeTuyHasi CTPyKTypa Oeika M Kakue CBs3u e€ o0pazyror?

12. Kakue aMHHOKHCIIOTHBIE OCTATKU HMEIOTCA B IJIOOYIApPHON CTpyKType Oenka?

13. PacTBOpUMOCTH MOHOMEPHBIX U MIOJIMMEPHBIX OEJIKOBBIX CTPYKTYD.

14. Tlonstue «uenatypauus Oenkay». PakTOpbl M areHTHl JEHATYPAaLUU OHOMOIUMEPOB.
M3MeHeHNe HATUBHBIX CBOMCTB OEJIKOB MOCIIE A€HATYPaLUU.

15. Temneparypa nenarypauuu JHK. Ontrueckas akTHBHOCTh aMUHOKHUCIIOT U a30THCTBIX
OCHOBaHMH.

16.  [aiire XapaKTepHUCTUKY METOJa ONpEICNCHHUsI OTHOCHTEIBHON MOJIEKYISIPHOI
Macchl Oellka.

17.Yro takoe nyxuuresas JJHK? Kakumu THIIOM CBSA3M COETUHSAIOTCS HUTH JAPYT C JPYroM
B Monekyne JJHK?:

18. Pecrpukunonnsriii ananu3 JJHK.

19. Knaccudukanus >HIOHYKII€A3 PECTPUKINH, PA3IMYAIONIUXCS 110 CaliTaM y3HaBaHUS,
CTPYKTYpe OeJKa 1 yCIoBHUsIM (hepMEHTATUBHOM aKTUBHOCTH.

20. CBoiicTBa U30LIM30MEPOB M FETEPOU30IIN30MEPOB, KPYITHOUIETIAINX U METKOLIETISIIIUX
PECTPHUKTA3.

21. TlanmuHIPOMHBIC CATHI PECTPUKIINH.

22. Tuniel (hepMEHTOB W WCIIOJIB30BAaHHE WX B TEHHOW HWHXKEHEPUHU IPH KAPTHPOBAHUHU
T€HOMOB, KJIOHHPOBAHWU TE€HOB, TEHOTHIIMPOBAHUM B Ka4eCTBE «MOJEKYISIPHBIX
HOXXHHID.

23. MeToJ1 OIIEHKH PECTPUKIIMOHHOTO aHAIN3a.

24. Dnextpodope3 OETKOB U HYKIEUHOBBIX KUCIIOT

25. TIpuHIMIIBI  METOAA AJIEKTPO(OPETHUECKOTo pas3jieieHus (ParMeHTOB W MOJEKYI
OMOTIOIMMEPOB B 3aBUCHMOCTH OT MOJIEKYJISIPHOM Macchl, 3apsiaa U OPMBI MOJIEKYIL.

26. [IpumeHeHne B MeTOZie  dJeKTpodope3a  HHTEPKATUPYIOMUX  (PIyopecleHTHBIX
KpacuTesne, MapKepoB MOJIEKYIISIPHOW MACCHI.

27. Victionp30oBaHue AIeKTpodope3HbIx OydepoB B 3aBucuMOcTH OT nanpHeimer JTHK-
THOPHIN3AINH WIIH CEKBEHUPOBAHUS Pa3IeIEHHBIX 00pa3IloB.

28. AHanu3 nonumMopdu3Ma JJIUH PECTPUKIIMOHHBIX (ParMEHTOB.

29. Jlenatypupyromuii rpaIueHTHbIN Teb-35eKTpodopes.

30. Meronsl ruOpuaM3alMU  [pud  UAeHTU(UKAIMKU Ouomosekyn.  Cay3epH-OJOTTHHT,
BectepH-010TTHHT.

TecToBbIE 3aJaHUS K AUCLHUILINHE

Bonpoc 1. Ilonstue «unkue KoHub» B Mosiekyne JJHK mpumeHuTenbHO K reHETHUECKOM
WHXEHEPUH OTpaXKaeT:
a) KOMIIJIEMEHTAPHOCTh HYKJICOTHIHBIX I1OCJIE0BATEIbHOCTEN
0) B3auMo/IeiicTBHE HYKJIEMHOBBIX KHUCIOT U TUCTOHOB
B) pearupoBaHue Apyr ¢ apyrom SH-rpynm ¢ oOpazoBaHueM AHUCYITbGUTHBIX
CBsA3EU
) ruapoHoOHOE B3aUMOCHCTBIE JIUITHIOB.

Bonpoc 2. Tlouck HOBBIX pECTpPUKTa3 IJIsi HMCIOJb30BaHUS B TEHETUUYECKOW WHKEHEPHH
00BsICHSAETCS:

12



a) pa3aM4MsAMU B KaTAIUTUYECKON aKTUBHOCTHU
0) pa3IMYHBIM MECTOM BO3JICHCTBHA Ha CyOCcTpar
B) BUJOCIELU(PUIHOCTHIO

I') BBICOKOH CTOMMOCTBIO.

Bonpoc 3. Ycnexu reHeTH4eCKON MHXKEHEPUH B 00JIACTU CO3IAaHUsI PEKOMOMHAHTHBIX OEJIKOB

0outblIie, YeM B CO3JIaHMH PEKOMOMHAHTHBIX aHTHOMOTHUKOB, YTO OOBSICHICTCS:
a) OoJsiee MPOCTON CTPYKTYPOU OEIKOB

0) TPYAHOCTBIO TT0I00pa KIIETOK X035I€B JIsl OMOCHHTE3a aHTHOMOTHKOB

B) OOJIBIINM KOJHYECTBOM CTPYKTYPHBIX TI'€HOB, BKIIOUCHHLIX B OMOCHHTE3

AHTUOMOTUKOB
r) npo6sieMaMu 0€30I1aCHOCTH IPOU3BOJICTBEHHOI'O IIpOIIecca.

BOIIpOC 4, CDepMeHT Jinra3a UCIIOJIb3YCTCA B T€HETUYECKOM HHKCHCPUHU ITOCKOJIBKY:

a) CKpeIUISeT BEKTOP C 000J0UYKOM KIETKH XO0351MHA

6) KaTaJIU3UPYCT BKIIFOYCHHUEC BEKTOPA B XpPOMOCOMY KJICTOK XO34HWHA

B) KaTaJM3UpPYyeT KOBaJCHTHOE CBSI3bIBaHUE YrieBoaHO-pocdopHoi nenu JHK

rena ¢ /IHK Bekropa

r ) KaTaJIM3UPYCT 3aMbIKAHUC TICTITUAHBIX MOCTUKOB B IICIITUAOTITIMKAHEC.

Bonpoc 5. [lentuaasie cBA3U UMEIOTCS B MOJIEKYIIE
a) PHK
0) IHK
B) AT®
r) 6enka
1) JKupa

Bonpoc 6. [lenTtuaHas cBsi3b 3aMBIKAETCSI MEXKIY aTOMaMHU:
a) yriepoja u yriepojaa
0) yriepo/ia ¥ KHUCI0opo/ia
B) yIJII€poJia v a30Ta
T) a30Ta 1 a30Ta

Bonpoc 7. JlucynbduaHsie cBS3M y4yacTBYIOT B 00pa3oBaHUU
a) IEpBUYHOMN CTPYKTYpHI Oesika
0) BTOpUYHOHN CTPYKTYpHI OenKa
B) TPETHUYHOW CTPYKTYpHI OejKa
I) YETBEPTUYHOHN CTPYKTYpHI Oeska

Bonpoc 8. I'maBHO# CTpyKTYpO#, ONIpeeIIsIfoleii Bce CBONCTBA OCIIKOB SIBISICTCS
a) nepBUYHAS
0) BTOpUYHas
B) TPETUYHAA
I') YETBEPTUUHAS
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Bonpoc 9. Kakoit meTos1 60Jibliie BCEro MOAXOIUT IS Pa3/IeIeHUs] CMECH OCHOBHBIX M KHCIIBIX
0enKoB?

a) nuddepeHnnanTbHOE YIbTPACHTPU(DYTHPOBAHHE

0) xpomarorpadus

B) 3eKTpodope3

T') Teb-(OUIbTpaIHs

Bonpoc 10. ITentua, cocTosAMUN TOIBKO U3 OCTATKOB AMAMHUHOKAPOOHOBOM KHCIOTHI — TU3UHA
(monunu3uH) OyaeT:
a) XOpOIIO pacTBOPUM B BOJE H TpH dIeKTpodopese ABUraThCs K
IIOJIO’KUTEIIBHOMY ITOJIIOCY
0) Xopomo pacTBOpUM B BOAE€ M IpH deKTpodopese ABUraTthCs K
OTPHLIATEIBHOMY IIOJIIOCY
B) HEPACTBOPHM B BOJIE U IIPH IIEKTPOPOpE3e 0CTaBATHCS HA CTapTE.

Bonpoc 11. Baxuelimme ¢pyHKInu OSIKOB B KJIETKE:
a) MTHGOPMAaLIMOHHAS U PeryJsTOpHast
0) cTpouTenbHas U (hepMeHTaTUBHAs
B) SHEpreTUYecKasi U CTPOUTEIbHAS

Bonpoc 12. Yro sBnsercsa ¢pynkuueit PHK
a) peryJssius MpoIeccoB B KIETKE
0) yuacTHe B cUHTe3€ Oenka
B) YCKOPEHHE XUMHUYECKUX PEaKInit

Bonpoc 13. YkaxxuTe BepHOE YTBEpKIEHHE TepMUHA «(DOIIUHT - 3TO::
a) mpoIiecc )KU3HU MOJIEKYJIbI Oellka 0T OMOCHHTE3a 10 OTMUPAHUS
0) JTaIbl <OCKU3HW) OelKa.
B) YKJIaJKa OejKa B CBOIO €CTECTBEHHYIO (HATUBHYIO) (hopMy rocie OMOCHHTEe3a
MOJIUNENITUAHOMN LIeTTH
T') IpoLecC IeHaTypaliu Oelka.

Bonpoc 14. Kakoro Tuna ¢gudpuiisipubIX 0ejK0B He cyliecTByeT?
a) KOJIJIar€HOBBIC
0) NI0OMHOBBIC
B) aib(a-KepaTuHbI
r) 6eTa-KepaTHHBI

Bonpoc 15. /Ie uutu monekynsl JJHK coenuHsroTCs Apyr ¢ ApYyroM ciaeayonuM TUIIOM CBSI3U:
a) KOBaJICHTHOM
0) BO1IOpOIHOM
B) NENTUIHOM
T) IUCYIb(OUTHON

Bonpoc 16. Kakue n3smeHeHus: B TpUILJIETE BBI30BYT HAUMEHBIIIEE BIMSHNE Ha MOJIEKYITy Oenka
a) 3aMeHa MEePBbIX HYKJICOTHI0B B TPUILIETaX
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0) 3aMeHa BTOPBIX HYKJIEOTHIOB B TPUILIETAX
B) 3aM€Ha TPEThUX HYKJICOTUAOB B TPUILIETAX

Bonpoc 17. B 3aBucumocTy 0T IpUpO/Ibl HOCUTENS PA3IUYaALOT:
a) )KUJIKOCTHBIHN (CBOOOTHBIIN)
0) cMelIaHHbIN
B) KOJIOHOYHBIN
I') 30HAJIbHBII

Bonpoc 18. Vkaxure mnpaBWiIbHOE pe3ylbTaT CTPYKTYpbl HYKJIEHHOBBIX KHUCJIOT IIpU
anekTpodopesa B arapose:
a) HatuBHas JByHMTeBas Moiiekyna JIHK wumeer Oonee KeCTKyl0 CTPYKTYpY
(mano4yko00pa3HyI0) U IBMKETCS MEIJICHHEE
0) HatuBHas aByHuTeBas Mosiekyna JIHK wmmeer Oosee XKeCcTKyl0 CTPYKTYpy
(mano4yko00pa3HyI0) U JIBMKETCS ObIcTpee
B) HaruBHasg ojHoHMTeBas Mojekyina JIHK umeer Hexectkyro CTpyKTypy
(manmoukooOpa3HyI0) U ABUKETCS MEIJICHHEEe
r) konbueBble JIHK Oakrepuil (ma3muiHasi) B HATUBHOM COCTOSIHUM UMEIOT CTPYKTYPY
KOJIbLIa, CBEPHYTOI'O B GKI'YT», YTO YBEJIIMYMBAET €€ KoMMIAaKkTHOCTH (I ¢opma), nBmxercs
ObICTpee
71) <OKTYT» Pa3BOpayMBaeTCs, MpEBpallasChb B KOJIbLIO, €CIM B OJHOW M3 JIBYX Iiemei
uMeeTcsl eAUHUYHBIM pa3pblB B caxapo-¢ocdarnoit uenu, (II ¢opma), neuxkercs
MeJUIEHHEE
e) ®opwma Il (muneitnas) IHK nBuxercs ObicTpee

Bonpoc 19. [Tnst pa3neneHus U u3ydeHus: MOJICKYJIIPHOU CTPYKTYPHI OCITKOB HCIIONIB3YIOT METO/T
CTYMEHYATOr0 AJIEKTpodope3a, XapaKTePU3yIOIIUNCS :

a) moIMMepH3aIieil Ha TIaCTUHE OJHOTO Tes

0) moyiMMepu3aIel Ha MIacTUHE ABYX Teliei

B) paszienieHne OeKOB TOJIBKO MO UX 00IIEMY AIIEKTPUIECKOMY 3apsay

I) pa3jenieHne OeIKOB MO MX 00IIEeMY JIEKTPUUECKOMY 3apsy | 1O UX MOJIEKYJISIPHOU

Mmacce

1) BO3SMOXKHOCTBIO pasjiefieHrne OEJIKOB TOIBKO 0 UX MOJIEKYJISIPHON Macce

Bonpoc 20. Dnexrpodoperrndeckyro moaBmKHOCTH OenkoB (Rf') uccnenyrot:
a) B nonmmakpuiamuaaom rene (ITAATD)
0) B aIbTUHATHOM
B) B arapo3HOM Tejie
I') B LEJUTION03€

Bonpoc 21. /Ing oHO3HAYHOTO OMpEeNeHHsI MOJEKYIIPHOM Macchl Oelka Mo CKOPOCTH €ro
MUTPAIHU TIPH JEKTPOodope3e MOJUTICTITUIHYIO TIETTOYKY pacIpsMIISIOT 00paboTKOM pacTBoOpa
OeIKOoB:

a) pacTBOpa XJIOpUJIa HATPHUS

0) pacTBOPOM TPUXJIOPYKCYCHON KUCIIOTHI

B) TPEXKPATHBIM J10ACIUIICYIb(daTa HaTpuUs
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1) pacTBOPOM (pepMEHTOB TpOTEA3

Bonpoc 22. [Ipu nenatypauuu MpOUCXOIUT HapylIeHHE HATUBHON KoH(opmanuu OElKOB B
pesyJbTare:

a) pa3pbiBa CI1a0bIX HOHHBIX CBS3EH

0) pa3pbiBa BOJOPOIHBIX CBS3EH

B) pa3pbiBa ruApoHOOHBIX B3aUMOICHCTBUMA

I') pa3pblBa NENTHIHBIX CBA3EH

Bonpoc 23. benku, cnocoOHbIe y3HaBaTh YaCTUYHO JCHATYPUPOBAHHBIE OCJIKHU U, CBSI3bIBASICH C
HUMHU, BOCCTAHABJIMBATh UX HATHBHYIO KOH(GOPMAIUIO WIH TPAHCTIOPTHPOBATH UX B JIN30COMBI,
Ha3bIBAIOTCS:

a) IPUOHBI

0) anbOyMUHBI

B) THCTOHBI

1) IIarepoHbI

Bonpoc 24. Hngexyuonnvie acenmvi 6enk06oU  Npupoovl,  6bi3vlealowjue  UMEeHeHue
KOH(OpMayuu ce0e20 KIemouHo20 aHalo2a, umeem 6 OCHOBHOM b-ckiaduamylo cmpykmypy,
HA3bIBAIOMCAL:

@) TIPUOHBI

0) anbOyMHUHBI

B) THUCTOHBI

1) LIarepOoHBI
Bonpoc 25. /Ins BeicanuBaHus OEIKOB UCIOIb3YIOT:

a) COJIM IIEeJI0YHO3EMENIbHBIX METAIIJIOB

0) caxaposa

B) KHCIIOTHI

T') COJIH TSDKEJIBIX METaJIOB

26. 111 0uMCTKU pacTBOpa OeNka OT HU3KOMOJICKYIISIPHBIX MTPUMECcel UCTIOIb3YIOT:
a) BBICAIMBAHHE
0) 1uanus
B) 2NIeKTpodope3
T) yAbTpalueHTpU(yrupoBaHue

Bonpoc 27. JlnaMHHOMOHOKapOOHOBOH KUCIIOTOM SIBIISIETCS:
a) JIeHIIUH
0) JU3uH
B) CEpHH
T') TJIMIAH

Bonpoc 28. Merox apdunHo# XpomaTorpadun OCHOBaH Ha ... OCIKOB
a) aM(pOTEepHOCTH
0) CITOCOOHOCTH K MOHHU3AIUN
B) BEJIMYMHE MOJICKYJISIPHON Macchl
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r) crieru(pUIecKOM B3aMOJICHCTBUY C JIUTaHIaMHU
Bonpoc 29. Kondopmarus monunenTHuaHON HeNH, CTabuiIn3upyeMas pa3HooOpa3HbIMU CBS3SIMHU
MEXy parKaTaMi aMUHOKHUCIIOT, SIBJISIETCS ... CTPYKTYpO
a) NepBUYHON
0) BTOpUYHOI
B) TPETUYHOMN
I') YETBEPTUUHOU
Bonpoc 30. benku-manepoHs! UTParOT BAXKHYIO POJIb:
a) B TIpOIIeCCe CHHTEe3a OEJIKOB Ha pruOocoMaxX Kak KaTaau3aTopbl
0) B popMUpOBaHUU TPETUYHON M UYETBEPTUYHOM CTPYKTYp BO BpPEMsI CHHTE3a
Oenka
B) B Y3HABAHWH YAaCTUYHO JICHATYPUPOBAHHBIX OCIKOB U MX BOCCTAHOBIICHUH B
HATUBHYIO KOH(DOpMAIHIO
r) TPAHCIIOPTUPOBATH UX B TU30COMBI JIUIS TATBHEHUINIETO THIPOITU3A.

K104 Kk TeCTOBBIM 3aJJaHUSIM:

Ne Bompoca | 1 2 3 4 6 7 8 9 10

OrtBer a 0,B |B 0 r B B, T a B B

Neo Bompoca | 11 12 13 14 15 16 17 18 19 20

OtBeT o 0 a, B o o a a, T ar,e |0O,T a

Ne Bompoca | 21 22 23 24 25 26 27 28 29 30

OtBer B a,0, | o a a 0 o r o 0,B, T
B
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