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ABSTRACT

Bachelor’s degree in 06.03.01Biology

Study profile Molecular Cell Systems and Biotechnology

Course title: The Major Practicum in Biochemistry

Basic (variable) part of Block 1, 10 credits

Instructor: Pomazenkova L.A., Chopenko N.S., Mazeyka A.N., Tsybulsky
At the beginning of the course a student should be able to: GPS-5-

method of applying knowledge of the principles of cellular organization of
biological objects, biophysical and biochemical bases, membrane processes and
molecular manifestations of vital activity,

Learning outcomes:

GPS-11the method of applying modern ideas about the basics of
biotechnological and biomedical industries, genetic engineering, nano-
biotechnology, molecular modeling

GPS-6 with the ability to apply modern experimental methods of working
with biological objects in the field and laboratory conditions, skills in working
with modern equipment

SPC-1 ability to exploit modern equipment and equipment for the
implementation of research field and laboratory biological work

SPC-2 allows you to apply the data for the preparation of scientific and
technical reports, surveys, analytical maps and zone records, analysis and obtain
the necessary information, as well as the results of field and laboratory biological
research.

SPC-5 is ready to apply in production basic general professional knowledge
of the theory and methods of modern biology

Course description: The course “The Major Practicum in Biochemistry and
Biotechnology” is connected with other courses of the state educational standard
such as "Biochemistry and Molecular biology"”, "Genetics and Selection”,
"Biophysics"”, "Cytology" and relies on their content. The content of the discipline
covers the following range of issues: technology for obtaining and maintaining
bacterial cultures; technology for obtaining genetic constructs; technology directed
changes in the protein molecule.

Main course literature:

Kriger O.V. Molekularnay biologia [Molecular biology]. — Kemerovo: KemGy,
2016.-93 p. (rus) - Access: https://e.lanbook.com/book/103922

Barbusheva E.S. Biokhimia [Biochemical].-Orenburg: ACB, 2017.- 142 p.— (rus) -
Access: http:/Mmww.iprbookshop.ru/78767.html

Burmester G.P. Visual immunology [Naglyadnaya immunologiya]. Moscow:
BINOM, 2014.-300p. (rus) - Access:



https://e.lanbook.com/book/103922
http://www.iprbookshop.ru/78767.html

http://lib.dvfu.ru:8080/lib/item?id=chamo:797606 &theme=FEFU

Form of final control: exam


http://lib.dvfu.ru:8080/lib/item?id=chamo:797606&theme=FEFU

AHHOTaNMs K padoyeil mporpaMmme TUCHMILIMHBI
«boJIbIIOH NPAKTHKYM 10 OHOXUMHUM

JucuunnnHa «bosbIoil MNpakTUKyM 1O OHOXUMK» pa3paboTaHa Isd
cTyneHTOB 4 Kypca, o0ydaroniuxcs no HanpasieHuto 06.03.01«buonorusy.

HuctunnuHa «bonpmiold mpakTUKyM 10 OUOXMMHH» BXOJUT B OJIOK
JUCHUIUIMH 1O BBIOOPY CTYIEHTOB BapHaTUBHOM YacTh NPO(PEeCcCHOHATBLHOTO
nukia — b1.B.JIB.8.3

OO0mast TpyJOEMKOCTh OCBOCHHSI JTUCHUIUIMHBI COCTaBIAeT 9 3a4eTHBIX
eIMHUIIBI, YIeOHBIM TUIAaHOM TIpeaycMOoTpeHo Bcero 360 yaca. YueOHBIM IMIaHOM
peTyCMOTpEHbI TabopaTopHbie padoTel B 7 cemectpe (180 wacoB) u 8 cemectpe
(100 gacom). CamoctositenpHas padora 80 wac, B ToM umcie 54 yaca Ha
IIOATOTOBKY K dK3aMmeHy. JucuunnmHa peanusyerca Ha 4 Kypce B 7-M U 8-M
CEMECTPAX.

ConepxaHue TUCHUILTMHBI OXBAThIBAET IIMPOKHUM KPYT BOIIPOCOB, CBA3aHHBIX
C OCBOEHHUEM DA3JINYHBIX COBPEMEHHBIX METOJ0B OMOXMMHHM U OHMOTEXHOJOTHUHU.
[IpenonaBanne Kypca CBA3aHO C JPYTMMH KypcaMd TOCYJapCTBEHHOTO
oOpazoBaTenbHOro  cranaapra: «buoxumus», «DU3MOIOTHS  PACTECHUNY,
«Monekynspaas Ouosiorusi”, «MeToabl OHOJOTUYECKUX MCCIACAOBAHUI» U
ONMMPAETCA HA UX COJEPKAHHE.

JucuunnuHa HampasieHa Ha (OpPMHUpPOBAaHUE MpPEACTaBICHUM 00 OCHOBax
OMOXUMHUYECKUX ¥ OMOTEXHOJOTUYECKUX METOJIaxX.

Heab - GopmupoBaHHe NPAKTUYECKUX HABBIKOB PAOOTHI Yy CTYJIEHTOB C
OMOXMMHUYECKUM U MOJIEKYJIAPHO-TEHETHYECKUM METOIaMHU.

3axayu:

1. O3HakoMJieHHE CTYJACHTOB C OCHOBHBIMHU TpPEOOBAHUSIMU TEXHUKU
0€30MacHOCTH B OMOXUMHUUYECKO JTabopaTopuH.

2. O3HaKOMJICHHE CTYACHTOB C COBPEMEHHBIMH METOJAMU TMPAKTUYECKOU
OMOXUMUM.

3. [IlomyuyeHune HaBBIKOB KPUTHUECKOIO aHaiM3a M TMPEJCTaBICHUS
MOJyYEHHBIX pE3yJbTaTOB B BHUJE OTYETOB, MPUMEHEHHUS MOJYyUYEHHBIX
TEOPETUIECKUX 3HAHUN U MIPAKTHUECKUX HABBIKOB B PEIICHUH MPO(ecCHOHATbHBIX
3ajay.

B pesynmbraTe wW3yueHUs JAAHHONM JUCHUIUIMHBI Yy  OOydYaroImuxcs
dbopMupyIOTCS  CIEAyMOImHe  OOMEKyIbTypHble/  obmenpodeccuonanbHbie/
npodeccuoHanbHble KOMIETEHIIMH (JIEMEHTHI KOMIIETEHIIHI).

Jna  ycrmemHOro w3ydeHHs JUCHHIUIMHBI «DOJIBIION NPAaKkTHKyM IO
OMOXMMHUM U OUOTEXHOJITHM» y OOYYaIOUIUXCS JOJDKHBI OBITh C(HOPMHUPOBAHBI
CJIeIyIOIME IPeIBapUTEIbHbIE KOMIIETEHIUU:



OIIK-5 cmocoOHOCTBIO MPUMEHSATh 3HAHWE MPHUHILUIOB  KICTOYHOU
OpraHu3aluu OHOJOTMYECKUX OOBEKTOB, OMOPHU3UUECKHMX H OHOXMMHYECKUX
OCHOB, =~ MEMOpaHHBIX  MPOLECCOB M  MOJEKYJSIPHBIX  MEXaHH3MOB
KU3HEIESATEIbHOCTH

[Inanupyemble pe3ynbTaThl OOyuY€HHUs 10 JAHHOW JAWCHUUIUIMHE (3HaHUS,
YMEHUsI, BIAJCHUS), COOTHECEHHBIE C IUIAHMPYEMBIMHU PpE3yJbTaTaMU OCBOCHUS
o0pa3oBaTeNbHOM  HPOrpaMMbl,  XapakTEpU3yKT  d3Tambl  (HOPMHUPOBAHMS
CIIEAYIOMUX  KOMIOEeTeHIHHd  (0OLIeKynbTypHble/  oOmenpodeccuoHanbHbIe/
podecCUOHANIbHBIE KOMIETEHIUU (3JIEMEHTHI KOMIIETEHIU)):

Kox u popmymnupoka Oranbl GOpMUPOBAHUS KOMIIETEHLIUN
KOMIIETEHIIUH

OIIK-11: CIIOCOOHOCTBIO | 3HAET OCHOBBI COBPEMEHHBIX OHOTEXHOJOTUYECKHX,
MIPUMEHSATH COBPEMEHHBIE TEHETUYECKUX U HAHOMOJIEKYJISIPHBIX IIPOLIECCOB
npeJcTaBieHuss 00 OCHOBax | Ymeer [IpuMeHsTh HA MpPAaKTUKE 3HAHUS COBPEMEHHBIX
OMOTEXHOJIOTMYECKUX u OMOTEXHOJIOTHYECKUX, TE€HETUYECKUX u
OMOMEAUIIMHCKUX HaHOMOJIEKYJIIPHBIX IIPOLIECCOB
IIPOU3BO/ICTB, reHHOM | Brameer Hasbikamu WCII0JIb30BAHUS
MHXEHEPUH, OMOTEXHOJIOTHYECKUX M  OMOMEIUIIUHCKUX
HAHOOMOTEXHOJIOTHUH, MIPOU3BO/ICTB, TE€HHOM WUHXXEHEPUH,
MOJIEKYJISIPHOTO HaHOOMOTEXHOJIOTHUH, MOJIEKYJISPHOTO
MOJICJIUPOBAHUSA MOJICIMPOBAHUS B PEUICHUU HAYYHBIX 33724
OTTK-6: CIOCOGHOCTD 3Haer COBPEMEHHDIE IKCIIEPUMEHTAILHDIE METOIbI
R COBPEMEHEBIE T€HHOUN MH)KEHEPUU U MOJIEKYJIIPHOMN

OMOTEXHOJIOTHH JJIS1 CO3/IaHMS TEHETUUECKUX
KOHCTPYKIIUN U TOJTYYEHHS] pEKOMOMHAHTHBIX
OCIIKOB B TETEPOJIOTHICCKUX OaKTEPHAITLHBIX
cucTreMax, OCOOCHHOCTH U ()YHKLMOHAIbHbIE
BO3MOYXHOCTH COBPEMEHHOM amnmaparyphl,
HCIIOJIb3YEMOM MPU MOJIEKYIISIPHO-
OMOTEXHOJIOTHYECKHX MCCIIEI0BAHUSIX

Ymeer MPUMEHSITh Ha TPAKTHKE METOABI U TEXHOJIOTUU
MOJICKYJISIPHOTO KJIOHHPOBAHMS,
IKCIITYaTUPOBATh COBPEMEHHYIO ammapaTypy
Bnaneer HaBBIKAMHU BBIJICJICHUS HYKJICHHOBBIX KHCIIOT,
HAKOILJICHUS FEHETHYECKOTO Marepuarna,
KIIOHUPOBAaHUS W aHalM3a IICJICBBIX T'€HOB W
PEKOMOMHAHTHBIX OEJIKOB, HaBBIKAMU PabOTHI C
COBPEMEHHOM anmnaparypou

IKCIIEPUMEHTAIBHBIC METOJIbI
paboThl ¢ OHOJIOTHYCCKUMHU
00BbEKTaMH B TIIOJIEBBIX H
71a00paTOPHBIX yCIOBUSX,
HaBBIKU paboThI c
COBPEMEHHOM anmnaparypou

ITK-1: 3Haer MPUHIUIBI pabOTH U PYHKLIMOHAIBHbIE
CIIOCOOHOCTH BO3MO)KHOCTH COBPEMEHHOH ammaparypsl 1
AKCILTyaTUPOBATh 000pyI0BaHUS /IS BHITIOJTHEHUSI T€HHO-
COBPEMEHHYIO anmnaparypy MH)KCHEPHBIX padoT

obopynoBaHue s Ymeer HKCILUTyaTHPOBAaTh COBPEMEHHYIO ammaparypy U
BBITIOJTHEHUS HAYYHO- obopyioBaHue

UCCJICI0BATEIbCKUX NOJICBBIX | Braneer IPEICTABICHUSMHU 0 COBPEMEHHOM

1 1a00paTOPHBIX 000pYI0BAHUU MOJIEKYJISIPHO-OUOJIOTHYECKUX U




OMoNOTHYeCcKHX paboT

OMOTEXHOJIOTMYECKUX nabopaTtopuu U
HaBBIKAMH paboThI C COBPEMEHHOU
anmnapaTypoi u 000py10BaHUEM TSt

BBIIIOJIHCHHSA I'CHHO-MHXXCHCPHBIX pa60T

[TK-2: 3Haer MIPUEMBI COCTaBJICHHSI TAOOPATOPHBIX OTYETOB,;

CIIOCOOHOCTH MPUMEHSITH Ha TpeOOBaHUS K HAIIMCAHUIO U COCTABIICHUIO

MPAKTUKE TPUEMBI OTYETOB

COCTaBJICHUS HAYYHO- Ymeer KPUTUYECKH aHAJIU3UPOBATH MOTyUYEHHYIO

TEXHHUYECKHUX OTYECTOB, MH(OPMALIHIO U TPUMEHSTH Ha IPAKTHKE

0030pOB, aHAIUTUYECKUX KapT MIPUEMbI COCTaBJICHHS JJAOOPATOPHBIX OTYETOB

U TOSICHUTENBHBIX 3aIIMCOK, Brnaneer HaBBIKAMU COCTAaBJICHHSI TA0OPATOPHBIX OTYETOB

U3JIarath U KPUTHYECKU Y KPUTHYECKOTO aHAJIU3a U OIICHKU

aHAJIM3UPOBATH MOJIYy4aeMYIO0 COBPEMEHHBIX HAYYHBIX JIOCTHIKCHUN U

MH(OPMALIKIO U IPEJCTABISTh pE3yNbTaToOB

PE3yNBTATHI ITOJICBBIX U

71a00paTOPHBIX

OMOJIOrNYECKUX

HUCCIEeI0OBaHUN

[K-5: 3HaeT OCHOBHBIE JJAOOPATOPHBIE METO/IBI,

TOTOBHOCTbH NIPUMEHSITH Ha HCIOJIb3YEMbIE B COBPEMEHHON MOJIEKYJISPHOM

MIPOU3BOJICTBE OA30BbIC OMOTEXHOJIOTHH U TCHHON HH)KECHEPHH,

oOmenpodeccruoHaabHbIe TEOPETUYECKHE OCHOBBI UCTIOJIb30BAHUS

3HAHMS TEOPUU U METOJIOB COBPEMEHHBIX METOJIOB OMOJIOTUU

COBpPEMEHHOI Onosoruu Ymeer MIPUMEHSITH MMOJYYCHHbBIE TEOPETUUECKUE 3HAHUS

Y IPAKTHYECKHUE HABBIKK HA MPOU3BOJICTBE

Brnageer OCHOBHBIMH COBPEMEHHBIMHU METOAAMHU

OMOJIOTUH U MOJIEKYJISIPHO-
OMOTEXHOJIOTMYECKHX HCCIIeI0BaHUN

|. CTPYKTYPA U COAEPXKAHUE TEOPETUYECKOM YACTH KYPCA

Jlexyuu ne npedycmompensl yueOHbIM NIAHOM.

II. CTPYKTYPA U COJEP)KAHUE INPAKTUYECKOM YACTHU KYPCA

lIpakmuueckue pabomsi He npedycmMompensl y4eOHbIM NIAHOM.

JlaGopaTopHubie padotTsi (280/0uac.)

Cemectp 7

PA3JIEJI | Metoas! ucciaenoBanuss KOHGOpManuu 0eJ1KOB
JlaGopaTopnasi padora Ne 1. dayopeclieHTHBIN AHAJIU3 B UCCJIEAOBAHUU

JAeHATYPAIlNH CHIBOPOTOYHOI0 ann0ymuHa (41/0gac.)
3HAKOMCTBO C MPUHIMIIOM METO/a, YCTPOMCTBOM CHEKTPOMIF0OpUMETpa




Shimadzu RF6000, a Takxe mpaBuiamu padbotel ¢ HUM. [loaroroBka oOpasion
CBIBOPOTOYHOTO anbOyMHHAa C  pa3jMYHbIMH JIETEpreHTaMH JUIsl aHajun3a
coOcTBeHHOU (mroopecuieniuun  O6enka. [IpoBenenue aHanmmsa HCCIETYyEMBIX
o0OpasioB, 00paboTKa pe3yJIbTaTOB.

Jlabopatopuass pabdora Ne2. Kagopumerpuueckuii aHaaim3 B
HCCJIeOBAHNY ICHATYPAIlMU CHIBOPOTOYHOT0 aanoymuna (35/0uac.)

3HAaKOMCTBO C TIPHUHIMIIOM METO/a, YCTPOHUCTBOM Au(dEepeHIINaTLHOTO
ckanupytomero kamopumerpa NanoDSC TAinstruments, a Takxke NpaBUIaMH
paboTtsl ¢ HUM. [loaroToBka 00Opa3IOB CHIBOPOTOYHOTO albOYMUHA C PA3NUYHBIMU
JeTepreHTaMd JUIsl  KaJOpHUMETpUYecKoro ananm3a. llpoBeneHwe aHammza
UCCIeIyeMbIX 00pa3iioB, 00paboTKa Pe3yIbTaTOB.

PA3JIEJI || Xpomatorpadus

Jlabopatopuassi paGora Ne3. Ia3zo-kuakoctHasi xpomarorpadusi wu
Boicoko3dpexTuBHAasI KUAKOCTHAsE XxpomaTorpadusi (36/0uac.)

[IpuHIIMT MeTOda, TPUMEHSEMBbIE COPOSHTHI W DJIOCHTHI, 3HAKOMCTBO C
npubopHoi 6azoil. OmnpeneneHne cocTaBa XXUPHBIX KHUCIOT MOPCKUX MaKpO(UTOB

PA3JEJI |11 UMmyHoJIorn4eckne MeToAbl HCCIe0BaAHMS

JlaGopaTopHasi padora Ned. UMMyHo/10rHYecKHe MeTO/Ibl UCCJIeI0BAHMS
(36/0uac.)

ELISA, ELISPot. UMMyHOOGJIOTHHT: BO3MOXKHOCTH JUIsl aHAJIM3a aHTUTEHOB U
ranTeHoB. [[puHIMT ¥ BUIBI METOAO0B, TIOCTAHOBKA aHAIN3a. AHAIN3 TTOTYYCHHBIX
pe3yibraroB. CTaTucTUueckas 00padoTka.

PA3JIEJI IV MoJiekyisipHasi 0M0JIOTHSI M TeHHAs] HHIKEHePust

JlaGopaTtopuass padora Ned. TexHoJioruM TOJyYeHHS] M BeJdeHHS
0aKkTepuaJbHBIX KyJabTyp (24/0uac.)

[ToaroToBka u crepwimzarust jgabopatopHoit mocyapl. IIpaBuna pabGoTsl ¢
CyX0oXapoBbIM  mikapom. IloaroroBka, MNPUTOTOBICHUE U  CTEPUIIM3ALIMS
nutatenbHbix cpen (M9, LB, LB arapa, 2xYT u SOB) u no6aBok k cpegam
(ammmupuniuH, xmopamdennkoi, UIITE u X-Gal). 3HakoMCTBO ¢ yCTPOWCTBOM H
npaBuiIamMu paboThl MoJ JlaMHHApoM. 3anuBka yamiek [letpu. OcBoenue mertona
NIOCEBA LITPUXOM Ha arapu30BaHHOM cpeie AJIs MOTYUYEHUS OTAEIbHBIX KOJOHHM.

XpaHeHHne MTaMMOB. 3HAKOMCTBO ¢ METOJIaMU TpaHC(hOpMaInu.

Jlabopatopnasi paGora Ne6. TexHosiorusi mnojydeHUs TeHETHYECKHX
KOHCTPYKIIMII - KaK OCHOBBI /Ji OMOTEXHOJOTrHYeCKOro IOoJyYeHHs
CTPYKTYPHBIX KOMIIOHEHTOB IPaMOTpHIATeIbHBLIX 0akTepuii (34/0uac.)

Pa3zpaboTtka CTpaTeruu KOHCTPYHUPOBaAHUS MpOyIIeHTa, BBIOOD



AKCIPECCHOHHOTO BekTopa. Metonbl Beiaenenuss reHomHod JIHK. CrocoOwr
paspymieHust kiaeTok. Bwimenenne renomnod JIHK m3 xietoxk E.coli. Metonusr
ONPEAEICHNS] KAaUECTBEHHBIX M KOJIMYEeCTBEHHBbIX Xapakrtepuctuk JIHK. Mertoasl
amruiiukanuu HykJaenHoBbIX kucioT. Buner ITLP. Pacuetr peakuuu. [Tpunnurss
KOHCTPYHUPOBaHUs TMpaiMepoB. 3HAKOMCTBO C YCTPONCTBOM aMIUIupUKaTopa U
npaBuiIamMu paboThl Ha HeM. [[pUHIMIIBI MOJIEKYJISIPHOTO KIIOHUPOBaHMs. MeTobl
oTOOpa PEKOMOMHAHTHBIX KoJOHUU. CeKBEeHMpOBaHWE BCTaBKU. BblieneHue u
o0paboTKka pPEeKOMOMHAHTHBIX TIUIA3MHJ W IasMugHoro Bektopa pET32b
OHIOHYKJICA3aMH PECTPUKINH. JInTHpoBaHue u TpaHchHopMaIus IKCIIPECCHOHHOTO
mramma BL21 (DE3). Cenekuust u CKpUHUHT peKOMOMHAHTHBIX KosioHu# (ITL[P Ha
KOJIOHHSX ).

JlaGopaTopHasi pa6ora Ne/. TexHoJOrusi HanpaBJeHHBLIX W3MeHeHHi
0eJIKOBOIf MOJIEKYJIBI - HA OCHOBE caiiT-HanpaBJjieHHOro mytarene3a (20/0vac.)

MeTtuiupoBaHHe 3KCIPECCUOHHOMN Ta3MuAbl. [IpUHIMIIBI KOHCTPYHUPOBAHHUS
MyTaHTHBIX  mpaiimepoB. CuHTe3 U  o0paboTka pectpukTazoii  Dpnl.
TpanchopMaiivisi MyTaHTHOM IJIa3MUILI AJIEKTPOKOMIIETEHTHBIX KiieTok BL21
(DE3) E.coli. Cenexkuuss u CKpUHHHT pekoMOWMHAHTHBIX KonoHui (TP Ha
KoJIOHUsIX). OTOOp MONOKUTENbHBIX KJIOHOB. Ilonmyuenue TP dparmentoB s
npsMOTO ceKBeHUpoBaHus. Inektpodopes u ouuctka [P dparmenToB wu3
arapozHoro rensa. lloaroroBka oO0pa3ioB jis CEKBEHUPOBAHHS. AHAIW3
pPE3yIbTaTOB CEKBEHUPOBAHUS PEKOMOMHAHTHBIX TUTA3MUI.

PA3JIEJI V Ouucrka, XpaHeHue U BblJejleHne OUOMOJIEKYJT

Jla6opaTopnas padora Ne8. IlenTtpudyrupopanue, yabTpaduibTpamus
M IMAJIN3 B OYHCTKe NpenapaToB 6momoJiexy (8/0uac.)

[Tpunun merona. uanus oenka.

JlabopaTtopHnasi pa6ora Ne9. CniekTpooTOMeTpUIECKHE METO/IbI AHATU3A
(4/0uac.)

[Tpuamun meroga. CrnektpodoromeTpusi B aHanu3e OCIKOB M HYKICHHOBBIX
KHCTIOT.

JlaGopaTtopnasi paGora Nel(). Dxcrpakumsi M aHaJAU3 JMIOWIAOB U3
pacTuTeIbHbIX 00bekTOB (39/0uac.)

3HAaKOMCTBO C METOJaMH OKCTPAKIUU JUnuaAoB. lloaroroBka cucrem
pacTBOpUTENCH IS pa3leieHus] TIUKOIUNUAoB u QocdomunuaoB. Breiaenenus
mmKo- U dochommnuaoB.  OmnpeneseHne YUCTOTHI MOJTYYEHHBIX MPenapaToB.
OrneHka TEMOJMTUYECKOW AaKTUBHOCTU JHMMHUAOB. [loAroTroBka peareHTOB s
OOHApyXeHHsI ~ TOJSIPHBIX  JIMMHIOB MO  (DYHKIMOHAIBHBIM  TpymIam
(HUHTUAPUHOBBIA W MOJMOJATHBIN peareHThl) W JUIsi OOHApPY>KCHHS TOJSIPHBIX
JIUTIUJIOB 1O (DYHKIIMOHATIBHBIM TpyIinam (peaktus [parenaopda u aHTpPOH)



JlaGopaTopHasi pa6ora Nell. U3mepenne (pepMeHTATUBHON AKTHUBHOCTH.
(35/0uac.)

3mepenne (GepMEHTATUBHONW aKTUBHOCTH. MeToa KOHEYHOM TOYKH.
Kunernaeckuit meton. O01Ias u yaenpHast akTUBHOCT (DEPMEHTHBIX MTPENapaToB

XpaHneHue OenKOBbIX U (PepMEeHTHBIX mpenapaToB. JlnoduibHas cyiika
npenapatoB. Hu3koremnepatypHoe XpaHeHUeE.

I1l. YYEBHO-METOJAUYECKOE OBECIIEYEHUE
CAMOCTOATEJBHOU PABOTHBI OBYYAIOIIIUXCA

VY4eOHO-METOINYECKOE oOecrieueHue CaMOCTOATENbHON paboThI
oOydaromuxcss MO JaucHuIUiMHE «bBomnbImoit  mpakTHKymM 10  OMOXMMHM
npenacrasiieHo B [Ipunoxenuu 1 u Bkirovaer B ceOs:

IUIaH-Tpa(UK BBINOJIHEHUSI CAMOCTOSITEIbHOM pabOoThI IO AUCLHUILIIMHE, B TOM
quCJie IPUMEPHbIE HOPMBI BPEMEHH HA BBITIOJHEHHE 110 KaXXI0MY 3a/1aHUIO;

XapaKTepUCTUKa 3a/JlaHul JJI1 CaMOCTOSITENIbHOM paboThl OOyYaromIUXCs U
METOJMYECKIE PEKOMEHIALINHY IO UX BBIIIOJIHEHUIO;

TpeOOBaHUSI K  MPEACTAaBICHUI0O W OQOPMIICHHIO  PE3yJIbTAaTOB
CaMOCTOATENbHON pabOTHI;

KPUTEPUH OLICHKH BBITIOJIHEHUSI CAMOCTOSITETLHOM PabOTHI.

[lo mucnunnuHe  y4eOHBIM  TUTAaHOM — TpexycMoTpeHo 90  yacoB
CaMOCTOSATEIbHON paOOTHI.

CamocrosiTenbpHas padoTa BKIIFOYAET OMOJIMOTEUHYIO WM JOMAIIIHIO paboTy
C ydeOHOW JUTEepaTypod, MOATOTOBKY K MPAKTUYECKUM 3aHITUAM, M
KOHTPOJIBHOMY  OJK3aMEHAIIMOHHOMY COOECEOBaHWIO, a TaKke HU3Y4YCHHE
OCHOBHBIX HMH(OPMAIMOHHBIX CaiiTOB B VHTepHETE, CBSI3aHHBIX C BOMPOCAMH
JTUCIUTUTAHBI.

[TopsimoK BBIMIOJIHEHUSI CAMOCTOSITENIbHOM pabOThl yyaliuecs ONPEAeIsioT
CaMH.

KoHTponb pe3ynbTaToB caMOCTOATEIbHONU pabOThl OCYIIECTBISETCS B XO/€
NPAKTUUECKUX 3aHATUI U dK3aMeHa.
IV. KOHTPOJIb JOCTUXEHUS IIEJIEA KYPCA

OneHouHbIE CpeACTBa
Konp! 1 Tans!
KonTponupyemeie
Ne dbopmupoBaHus " "
TEMBI . TeKYIIH TeKYIIH
KOMIIETEHIINH
KOHTPOJIb KOHTPOJIb
1 | | Metonsl 3HAET JIP 1-2 Bompoc
HUCCIEN0BAHUS 3K3aMeHy 7
KOH(popManuu CEMECT]
0eJKoB yMeeT JIP 1-2 Bompoc k




JK3aMeHy 7
ceMecTp
BJIa/IEET JIP 1-2 Bompoc k
JK3aMeHy 7
ceMecTp
3HAET JIP 3 Bomnpoc k
JK3aMeHy 7
ceMecTp
yMeeT JIP 3 Bompoc k
Il UmmyHODOTHSA sK3amMeHy 7
ceMecTp
BJIa/IEET JIP 3 Bompoc k
JK3aMeHy 7
ceMecTp
3HACT JIP 4 Bompoc
JK3aMeHy 7
ceMecTp
yMeeT JIP 4 Bomnpoc
111 XpomaTorpadus sK3aMeny 7
ceMecTp
BJIAJICET JIP 4 Bompoc k
JK3aMeHy 7
CeMecCTp
3HAeT JIP 5-7 Bomnpoc k
9K3aMeHy 8
ceMecTp
IVMonexynspHas yMeeT JIP 5-7 Bomnpoc
OMoJIOTUs U FeHHas HK3aMeHy 8
WH)KEHEepUs ceMecTp
BJIAJICET JIP 5-7 Bomnpoc k
JK3aMeHy 8
CeMecCTp
3HaeT JIP 8-11 Bompoc k
JK3aMeHy 8
ceMecTp
yMeeT JIP 8-11 Bompoc k
JK3aMEHY &
ceMecTp
BIIAJICET JIP 8-11 Bomnpoc k
JK3aMEHY &
ceMecTp

V Ouncrka,
XpaHEeHHUe U
BBIJICJICHUE
OMOMOJIEKY T

TunoBele KOHTPOJBbHBIE METOAMYECKHE MaTepuaibl, ONpeIessIone
IpOLEAYPHl OLICHUBAHUS 3HAHUH, a TAKXKE KPUTEPUU U MOKa3aTeIu, He0OOXOUMBbIE
JUISL OLUEHKM 3HAaHWW, YMEHHWH, HaBBIKOB M XapaKTEpPU3YIOLIUE ITalbl
dbopMHpoBaHUS KOMIETEHIM B  Tpolecce OCBOEHHS  00pa3oBaTeIbHOM

Iporpammsl, IpeacTasieHsl B [Ipunoxenun 2.



V. CIIMCOK YYEBHOM JIUTEPATYPbI U UH®OPMAIMOHHO-
METOINYECKOE OBECIIEYEHHUE JUCHUIIVINHBI

OcHoBHas JauTEpaTypa
(anexmponmvie u nevammvie uz30amUs1)

MornekymsipHasi Ouosiorust [DNeKTpoHHBIN pecypc] : ydebHoe mocodue / O.B.
Kpurep [u gp.]. — Onextpon. nan. — Kemeposo : KemI'Y, 2017. — 93 c. — Pexum
nocryma: https://e.lanbook.com/book/103922

Bompkenmreiin, M.B. brodusuka [nektporHsIii pecypce] : yueOHoe mocodue /
M.B. Bonbkentrreitn. — 2OnektpoH. nad. — Cankr-IlerepOypr : Jlans, 2012. — 608 c.
— Pexxim moctyma: https://e.lanbook.com/book/3898

bapeinera E.C. buoxumus [D1eKTpoHHBINA pecypc]: yueObHoe nmocodue/ bapeiiiena
E.C.— DnektpoH. TekcToBble aHHble.— OpeHoypr: OpeHOYyprekuii rocy1apcTBEHHbIHN
yauBepcuter, ObC  ACB, 2017— 142 c¢—  Pexum  jmocryma:
http:/AMww.iprbookshop.ru/78767.html

Annpycerko C.®. buoxumust 1 MoseKyssipHasi Ouosorusi [NIeKTpOHHbIN pecypc]:
yuebHo-MeTouueckoe mocoorne/ Anmpycenko C.D., JlenncoBa E.B.— Onekrpos.
TeKcToBbIe JaHHble— CrtaBporoib: CeBepo-KaBkasckuil (enepaabHblii YHUBEPCUTET,
2015.— 94 ¢.— Pexxum noctyma: http://www.iprbookshop.ru/63077.html

MormnekymsipHasi criekTpockorms. OCHOBBI TEOPHUH W MPAKTHKA : y4eOHOE TocoOue
quist By30B / [D. @. JIutun, B. T. [lyopoBckuii, P. A. Xareimos u ap.] ; nox pea. @. @.
JIlutBuHa Mocksa : Nudpa-M, 2014— Pexknm JIOCTYyTIa!
http://lib.dvfu.ru:8080/lib/item?id=chamo:795144&theme=FEFU

JlaGoparopubie paboThl 1O Ovoxumuu. HykienHOBbIE KHCIOTBI : Yy4eOHO-
Meronuueckoe mnocobue / P. A. Bypuera, O. 5. Kocreukuii ; JlaibHEBOCTOUHBII
TOCYJApCTBEHHbIA  yHuBepcuTeT.  Brammeocrok:  M3n-Bo  JlambHEBOCTOUHOIO
YHHUBEPCUTETA, 2010. Pexum JIOCTyTIa:
http://lib.dvfu.ru:8080/lib/item?id=chamo:290815&theme=FEFU

Harnsimras mvmyHomorus / I.-P. Bypmectep, A. [lemytro, T. Ynpuxc [u np.] ; mep. ¢
aarn. T. I1. MocomnoBoitMockBa : BUHOM. JlaGopatopust 3nanuii, 2014. Pexum
nocryma: http://lib.dvfu.ru:8080/lib/item?id=chamo:797606&theme=FEFU

BBenenue B MMMyHOXUMHIO [DJIeKTpOHHBIN pecypc]: yuebHoe mocobue/ H.E.
MakcumoBa [u Jp.]— DJEKTpOH. TeKCToBble NaHHble.— ExatepunOypr: Ypaabckuit
dbenepanbubli - yHuBepceuter, ObC ACB, 2013— 100 c¢— Pexum pgocryna:
http:/AMww.iprbookshop.ru/69585.html

JlonoiHUTEILHAA JIMTEPATypPa
(newammuuvle u 31eKMpPOHHbBIE U3OAHUSL)

3. Puc, M. Crepubepr Bpenenue B MonekymsipHyto Ouosnoruo. OT KIETOK K

aromam. Ilep. ¢ awrmn. — M. Mwup, 2002. — 142 c. [ocrynHo:
http://www.chem.msu.su/rus/elibrary/pic-sternberg/all.pdf

Ilepedyensb pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHHUKAIIMOHHOM ceTH


https://e.lanbook.com/book/103922
https://e.lanbook.com/book/3898
http://www.iprbookshop.ru/78767.html
http://www.iprbookshop.ru/63077.html
http://lib.dvfu.ru:8080/lib/item?id=chamo:795144&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:290815&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:797606&theme=FEFU
http://www.iprbookshop.ru/69585.html
http://www.chem.msu.su/rus/elibrary/pic-sternberg/all.pdf

«AHTepHET»

[HE

. Microbial Cell Factories http://www.microbialcellfactories.com/content/5/1/15

N

. Journal of Biotechnology http://www.journals.elsevier.com/journal-of-

biotechnology/

3. Electronic Journal of Biotechnology www.ejbiotechnology.info/

4. Methods in Molecular Biology http://www.springer.com/series/7651

5. BioTechniques http://www.biotechniques.com/

6. Nucleic Acids Research http://nar.oxfordjournals.org/

7. DNA Research http://dnaresearch.oxfordjournals.org/

Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHH
U MPOrPpaMMHOI0 o0ecredeHnst
WoS, Scopus (uudopmanmonHsle 0a3bl gaHHBIX), Genbank (0a3a gaHHBIX

reHoMHOro cekBenupoBanus), KEGG (BeO-pecypc, OOBCIUHSIONINN  Psij
Owosormdyeckux 0a3  JaHHBIX, TJA¢ CcoOpaHa TeHOMHas, XHUMHYEcKas,
byHKIHOHATRHAS W TIp. WH(pOpMAIUs, U MpeIHa3HAYCHHBIN, TPEXKIE BCETO, IS
WHTEPIpETalui JaHHBIX TEHOMHOTO CEKBEHHMpOBaHHUA. Pecypc mpencraBiser
co00# MOMBITKY KOMITBIOTEPU3UPOBATH BCE JTAHHBIC MOJICKYJISIPHON WU KJICTOYHOM

OMOJIOTHH).
VI. METOANYECKHUE YKA3AHUS
MO OCBOEHUIO INCHUIIJINHBI

Jist  ocBOEHUS UCHUIUIMHBI  «BONBIION MpakTUKyM TI0 OUOXHMHI)
MIPETYCMOTPEHBI IPAKTUUCCKUEC 3aHITHS.

JlaGopatopHble pabOThl HAIICJIICHBI HA TIOJYYEHHE MPAKTHUYECKUX 3HAHUM U
HABBIKOB PaboThl ¢ obopymoBaHueM. Kpome TOro, Ha MPaKTHYECKUX 3aHSATHUIX
CTYJICHTBHI y4aTCsl COCTaBIIATh HAYYHBIC OTYETHI, TOTOBUTH PE3YJbTAaThl HAYYHBIX
WCCJICIOBAHUM JIJIS TIPEICTABIICHUS B HAYYHBIN KYypHAJ WA HAa KOH(EPEHIINIO.

CamocTosTenbHass paboTa BKIIOYAeT OHOMMOTEYHYIO WM JOMAIIHIONO
paboty ¢ yueOHOW JMTepaTypoil M KOHCHEKTOM JIEKLMH, MOATOTOBKY K

NPAKTUUECKUM 3aHITHUSIM, U KOHTPOJIBHOMY COOECENOBaHHIO, a TAKKe H3Yy4YCHHE


http://www.microbialcellfactories.com/content/5/1/15
http://www.journals.elsevier.com/journal-of-biotechnology/
http://www.journals.elsevier.com/journal-of-biotechnology/
http://www.ejbiotechnology.info/
http://www.springer.com/series/7651
http://www.biotechniques.com/
http://nar.oxfordjournals.org/
http://dnaresearch.oxfordjournals.org/

OCHOBHBIX I/IH(bOpMaIII/IOHHI)IX CalTOB B I/IHTepHCTe, CBA3aHHBIX C BOIIPpOCAMH

IUCIUAIUINHEI.

[Ipn opraHuzanyMu CcamMOCTOATENBHON paldOThl MPENoAABATENb JIOHKEH

YUYUTBIBATh YPOBCHb IIOATOTOBKH KaXKJIOI'0 CTYACHTA W IPCABUACTL TPYAHOCTH,

KOTOPBIE MOTYT BOSHUKHYTb MTPH BBITTOJTHEHUN CAMOCTOATEILHONU PabOTHI.

CaMH.

[TopsimoK BBITIOTHEHUS CAMOCTOSTENBHON pabOThl ydalluecs OMpeaeIisitoT

KoHTponb pe3ysibTaToB CaMOCTOATENLHOW Pa0OTHI OCYIIECTBISIETCS B XO/€

9K3aMCHa

Ok W e

7.
8.

9.

VIl. MATEPHUAJILHO-TEXHUYECKOE OBECIIEYEHUE
JUCHMUILIAHBI

TexHuvyeckue cpeacTsa odecrneyeHus QM CHUNINHBI:
Jlamunapusiii 6okc (Heraus, I'epmanus).
ITLIP 6okc (Herolab, I'epmanus).
TepmocTaTsl.
Moposunsnsie kamepsl Ha -20° C u - 80° (Sanyo, Slnonus)
Kamepsb! 11 BepTHKAILHOTO U TOPU30HTATIBHOTO 3j1ekTpodopesa (Bio-Rad,
CIIA).
Ammmpukaropsr (Mastercycler personal Eppendorf, I'epmanus u Gene
AmpR PCR System 2700, Applied Biosystems, CIIIA).
Munu- u muaunentpudyramu (Eppendorf, I'epmanus).
Cuctema ananuza uzoopaxenus (VersaDoc4000, Bio-Rad, CIIIA).
Onexrponoparop (Eppendorf, I'epmanus).

10.ABromarnyeckuit JIHK-ceksenarop (ABI-PRISM TM 3130 Genetic

Analyzer, Applied Biosystems, CIIIA.

11.JTa6opatopusrit BopTeke IKA,
12. lucnepratop ynbrpazsykoBoit Y3H-2T,
13. InddepenumanbHblii ckaHupyomuii Hanokanopumerp Nano DSC TA

Instruments;

14. InddepenumanbHblil CKAHUPYIOIUA MUKpOKasiopumeTp Scal-1

15.CraHuus 11 OYMCTKHA KaJOPUMETPUUECKON STUEHKHU C BOZMOKHOCTBIO

BbIOOpA OJTHOTO U3 Tpex KaHanoB TA Instruments

16.Cucrema i1 BEpTUKAILHOTO dJ1eKTpodopesa 6enkoB Bio-rad
17.Cnektpodiyopumetp
18.Shimadzu RF600



19.pH-metp OHAU,

20.anamutnyeckue Beckl KERN ABS

21.Pedpakromerp-NPD-22

22 .Bricokod(hPexTUBHBIN KUAKOCTHOM XxpomaTorpad Shimadzu-LC8A

23.PoTOpHBIN BaKyyMHBIN UCTIAPUTEIh

24.T"a30-)xuIKOCTHBIN Xpomartorpad Agilent 6890

25.BricokoadexTuBHbIHN kuAKOCTHON XpoMaTorpad Shimadzu-LC20 ¢ macc-
nerektopom LCMS-2010EV

26.JIByxity4eBoii ckanupyoomui cnekrpodoromerp Shimadzu UV-1800

27.HoyTOyk

28 MyIbTUMEINITHBIA POCKTOP

29.1TakeTsl MporpaMM il pa3IMYHbIX TUIIOB aHAJIHM3a

30./Ipyroe ob6mienabopaTopHoe 000pyI0BaHHE



[Tpunoxenue 1

MUWHHUCTEPCTBO OBPA3OBAHMS U HAYKU POCCUIMCKOM ®EJIEPALIUU
CDez[epaanoe rocyaapCTBEHHOC aBTOHOMHOC O6paSOBaTeJ'IBHOC YUPECKACHHUEC BBICHICTO
00pa3zoBaHUs
«/{aabHeBOCTOYHBIN (eepabHbI YHUBEPCUTET»

(ABDY)

IIKOJIA ECTECTBEHHBIX HAYK

YYEBHO-METOJUYECKOE OBECHEYEHUE CAMOCTOSTEJBHON
PABOTBI OBYYAIOLIUXCA
10 JUCHMILINHE «BOJIbIIOH NPAKTHKYM 110 0MOXMMHUM U OMOTEXHOJIOT UM
Hanpagienue noaroroBku 06.03.01 buosiorus

IpOHIb «MOJICKYJISIPHO-KICTOUYHBIE CUCTEMbI U OMOTEXHOJIOTHH)
dopma NOATOTOBKYU OYHAS

BaaauBocTok
2017



Ne JlaTta/cpoxn Bun IIpumepHbie ®opma KOHTPOJIA
n/n BBIIIOJIHEHU S CAMOCTOSITEJIbHON | HOPMBbI
padoTsI BpeMeHHU Ha
BBINOJIHEHH
1 Ha npotsikennn Bcero | [ToaroroBka K | 10 gac JlaboparopHbie
Kypca 1a00paTOPHBIM pabortsl. [IpoBepka
paboram pELICHHBIX 3aja4.
2 Ha mpotsokennu Bcero | Pabora Haj | 16 gac Tekymue Bonpockl
Kypca PEKOMEHI0BAaHHOM B IIpolecce
JUTEPATypPO. BBITTOJTHEHHSI
1a0opaTOPHBIX
pador.
3auer.
3 B konue 7 u 8 Pabora c¢ 3auerHO- | 54 yac OK3aMeH
CEMECTOB IK3aMECHAIIMOHHBIMA
MaTepHalaMH

PexoMeHIaMH 10 CAMOCTOSATEIbHO padoTe CTY1eHTOB
CamocrosiTennbHas paboTa BKIIOYAET OHOIMOTEUHYIO WM JOMAIIHIOK

paboTy ¢ yueOHOM JuTEepaTypOod M KOHCIEKTOM JIEKI[UH, TMOATOTOBKY K
MPAKTUYECKUM 3aHSTUSM, U KOHTPOJBHOMY COOECEOBaHUIO, a TaKXKe HM3YueHUE
OCHOBHBIX HMH(OpPMAIMOHHBIX CcalTOB B VHTEepHeTe, CBS3aHHBIX C BOIMPOCAMHU
JTUCITUTITUHBI.

[Ipu opraHuzanmuu CcamMoOCTOATEIBLHON paldOThl MpenojaBaTeNib JIOHKECH
YYHTHIBATh YPOBEHb TOJTOTOBKH KaXKIOTO CTYJCHTAa W TPEABHUICTH TPYIAHOCTH,
KOTOPbIE MOTYT BO3HUKHYTb IPHU BHITIOJHEHUU CAMOCTOSTEIbHON paOOTHI.

[Topsimok BBITIOTHEHHSI CAMOCTOSITEILHON Pa0OTHI yYaIlluecs OIMPEAeIsTioT
CaMH.

MeToauyeckue yKa3aHusi K CAaMOCTOSITEIbHOM padoTe CTYJ1€HTOB

PaboTa ¢ TekCTOM HayYHBIX KHHT ¥ YYCOHHMKOB COCTOUT HE TOJBKO B
MPOUYTEHUU MaTepuayia, HeOOXOAMMO TMPOBECTH aHAJIN3, CPABHUTH H3JIOKECHHUE
MaTepuaia B pa3HbIX MCTOYHHKAX, MMOJ0OpaTh MaTepuail TakKuM 00pa3oM, 4TOOBI
OH pacKpbIBall TeMy Jokiana. [IpoaHanu3upoBaHHBIA MaTepuan KOHCTIEKTHPYIOT,
py 3TOM HaJg0 HM30eraTh MPOCTOTO MEPETHCHIBAHUS TEKCTOB 0€3 Kakux JOO
KOMMEHTapueB M aHanmu3a. [IpsmMoe 3aMMCTBOBaHHME TEKCTOB JIPYTHMX aBTOPOB B

HAayKE HC AOIIYCKACTCA, OHO OIPCACIIACTCA KaK IJIaruar U sBJIAACTCA HAKa3yCMbIM.

[MutupoBanue HeOGoMbIINX (ParMEeHTOB (CO CCBUIKOM Ha aBTOpa) JOMyCKaeTcs,



€CJIIM HaJO0 IOAYCPKHYTL CTHIIbL WM CYHIHOCTH ABTOPCKOI'O OIPCACICHHA, HO

3J]0y1'[OTp€6J'I51TB UYyKUMHU TCKCTaMH HCJIb34.



[Tpunoxxenue 2

MUWHHUCTEPCTBO OBPA3OBAHMS U HAYKU POCCUIMCKOM ®EJIEPALIUU
CDez[epaanoe rocyaapCTBEHHOC aBTOHOMHOC O6paSOBaTeJ'IBHOC YUPECKACHHUEC BBICHICTO
00pa3zoBaHUs
«/{aabHeBOCTOYHBIN (eepabHbI YHUBEPCUTET»

(ABDY)

IIKOJIA ECTECTBEHHBIX HAYK

®OHJA OHEHOYHBIX CPEACTB
10 JUCHMILIMHE «BOJIbIIOH NPAKTHKYM 110 OMOXMMHUM U OMOTEXHOJIOT UM
Hanpagienue noaroroBku 06.03.01 buosiorus

poduab «MOJIEKYISIPHO-KICTOUHBIE CUCTEMBI U OMOTEXHOJIOT U
dopma NOATOTOBKYU OYHAS

BaaauBocTok
2017



Kontponupyemsie
TEMBI

Konawl v 3Tans!
dhopMHUpOBaHHS
KOMIIETEHIIUI

OueHouHble CpeCcTBa

TEKYILUN
KOHTPOJIb

TEKYILUN
KOHTPOJIb

| MeTobl
HCCIEI0BaHUS
KoH(popManun
0eJIKOB

3HACT

JIP 1-2

Bomnpoc
JK3aMeHy 7
ceMecTp

yMeeT

JIP 1-2

Bomnpoc k
3K3aMeHy 7
ceMecTp

BJIaACCT

JIP 1-2

Bomnpoc
JK3aMeHy 7
ceMecTp

Il UmMmyHODOTHS

3HacCT

JIP 3

Bompoc k
3K3aMeHy 7
CEMECTD

yMeeT

JIP 3

Bompoc k
3K3aMeHy 7
CEMECTD

BJIagCCT

JIP 3

Bomnpoc
JK3aMeHy 7
CEMECTp

Il Xpomarorpadus

3HaACT

JIP 4

Bompoc
JK3aMeHy 7
ceMecTp

yMeeT

JIP 4

Bomnpoc
JK3aMeHy 7
CEMECTp

BJIaAcCT

JIP 4

Bompoc
AK3aMeny 7
CEMECTP

IVMonexkynspHas
OUoJIOTUs ¥ TeHHas
UHXEHepus

3HaACT

JIP 5-7

Bomnpoc
9K3aMeHy 8
ceMecTp

yMeeT

JIP 5-7

Bompoc
JK3aMeHy 8
ceMecTp

BIaJIeeT

JIP 5-7

Bomnpoc
AK3aMEHy 8
cemMecTp

V Ouucrka,
XpaHeHUe U
BEIJICTICHHE
OMOMOJIEKYJT

3HACT

JIP §8-11

Bomnpoc k
JK3aMeEHy 8
ceMecTp

yMeeT

JIP §8-11

Bomnpoc k
JK3aMEHy 8
cemMecTp

BJIaAcCT

JIP 8-11

Bomnpoc




JK3aMeEHy 8
ceMecTp

Kon u Jtansl GOpMUPOBAHMSA KPUTEepUHU NOKAa3aTeJ Il
¢opmynupoBka KOMIIEeTEeHIHH
KOMIICTCHIIUN
OIIK-11: OcHOBEBI 3HaeT OCHOBBI 3HaeT OCHOBHBIC
CIIOCOOHOCTBIO COBPEMEHHBIX | YUCHHS TOHSTHUS U
MIPUMEHSATH 6roTexHomory | CHOTEXHOIOTHYEC | ONpeeNeHuUst
COBpPEMEHHBIE KHX U
YECKUX,
MIPEICTABICHUS AHACT OMOMETUIIMHCKUX
T€HETHYECKUX
00 ocHOBax . IIPOU3BO/ICTB,
(moporosBelii | .
OMOTEXHOJIOTHYEC oBeHD) TCHHOM
KHX U yp HAaHOMOJICKYJIAL | MH)KCHEPUH,
OMOMETUIIMHCKUX PHBIX HaHOOMOTEXHOJIO
TCHHOM MOJICKYJISIPHOT'O
WHXXEHEPUH, MOJICIIUPOBAHUS
HaHOOMOTEXHOJIO [Ipumensary Ha | [loHnmaer Jomyckaet
TUH, IIPaKTHKE COBpPEMEHHBIC HeOOobIINe
MOJICKYJISIPHOT'O SHAHUS METOABIOMOXUMH | HETOYHOCTH TIPH
MOJICIIUPOBAHUS UHu OTBETaxX Ha
COBPEMEHHBIX
OMOTEXHOJIOTHH BOIIPOCHI
yMeer OMOTEXHOJIOTH
(MpOIBUHYT | YCCKHX,
bIif) FEHETHYECKUX
u
HaHOMOJIEKYJIS
PHBIX
MPOIIECCOB
BBIKAMH T MIPOTHO3BI TYMEHTHPYET
Hagrbika ae OTHO3 A e e
WCIIONB30BaHU | PUMEHEHHUS OTBETHI, HE
q Pa3TUYHBIX JTOTTyCKaeT
Grotexonory | METOAOB LA HETOYHOCTEH
perieHus
Hecknx " peenenoBarensex
OMOMETULIUHC | iy 3a/a4
KHX
MIPOU3BO/ICTB,
BIIQJICET .
et TeHHOU
(BBICOKUIA)
WH)XEHEPUH,
HaHOOHMOTEXHO
JIOTHH,
MOJIEKYJISIPHOT
0
MOJICJIUPOBAHU
s B PpEIICHUU
Hay4YHBIX




3aga4

I1K-5
TOTOBHOCTBIO
OPUMEHSTH Ha
MIPOM3BOJICTBE
0a30BbIE

obmenpodeccuon

aJIbHbIC 3HAHUS
TEOPUU U METOB
COBPEMEHHOMN
Oouosioruun

3HAeT
(moporoBbIit
YPOBEHB)

OCHOBEI
COBPEMEHHBIX
OMOTEXHOJIOTH
YECKHUX,
T€HETUYECKHUX
i1
HaHOMOJICKYJIS
PHBIX
MPOIIECCOB

3HaeT OCHOBHEBIE
HOHATUA

ToabpKO OTBETEI
Ha 3JIeMEHTapHbIC
BOIIPOCHI

yMeeT
(mpoABUHYT
bIiN)

IIpumensTe Ha
MPaKTUKE
3HAHUS
COBPEMEHHBIX
OMOTEXHOJIOTH
YECKHUX,
TEHETUYECKUX
u
HaHOMOJIEKYJIS
PHBIX
MPOLECCOB

VYMeeT ocBanBaTh
HOBBIC
IpeIMETHBIC
obnactu

OTBeuyaeTr Ha
OOJIBIITYIO YacTh
IIOCTaBJIEHHBIX
BOITPOCOB

BIIAJICET
(BBICOKUIA)

Hasrpixkamu
HCIIOIL30BaHU
i
OMOTEXHOJIOTH
YECKUX u
OMOMEIUIIMHC
KUX
MTPOU3BO/ICTB,
TeHHOH
HH)KEHEPHH,
HaHOOHMOTEXHO
JIOTHH,
MOJIEKYJIIPHOT
o
MOJICTTUPOBAHU
s B pEIICHUU
HAyYHBIX
3a71a4

Crioco6HOCTH
BBISBIISTH
IPOTHBOPEYHS,
POOJIEeMBI U
BbIpa0aThIBaTh
aJIbTepHATHBHbIE
BapHUaHTHI NX
peLeHus

JlaeT monHbIe
OTBETHI HA
BOIIPOCHI C
IIPUBEICHUEM
MIPUMEPOB U
MOsSICHEHUH

I1K-2
CIIOCOOHOCTEIO
HpI/IMeHﬂTB Ha
MIPAKTUKE

3HaeT
(moporoBbIit
YPOBEHD)

OCHOBBEI
COBPEMEHHBIX
OHMOTEXHOJIOTH
YEeCKUX,

CnocoOHOCTh K
aHaJIN3y, CHHTE3Y

[Tpobnema
packpbITa He
MOJTHOCTBIO




PUEMBI TCHETHYECKUX
COCTaBJICHUS u
Hay4qHO- HaHOMOJIEKYJIS
TEXHUYECKUX pHEIX
OTYETOB
0630p OB’ HPOIIECCOB
2
AHATHTHYECKIX ITpumensats Ha | COCOGHOCTH K [Ipobnema
KapT 1 MIPAKTUKE AHAJIN3Y, CHHTC3Yy | pacCKphITA.
MOSICHUTEIIbHBIX 3HAHUS Hpogez[eH 36H3HH3
npobnemsl 6e3
3alHCOK, COBPEMEHHBIX P
IPUBJICYCHHUSI
U3Jarath u
nara MeEeT OMOTEXHOJIOTH o
KPUTHYECKH y JOIOJIHUTEIBHON
aHaJIU3UPOBAThH (MpOZBHHYT | HECKHX, JUTCPATypPBI.
MOy 4aeMyIO bII1) TEHETHYECKUX
UHPOPMALIHIO U u
MPEJICTABIISIT HAaHOMOJIEKYJIS
PE3YJILTAThI PHBIX
MOJIEBBIX U TPOIECCOB
1a060paTOPHBIX
6Honlz>mqr;cmx HaBpikamu CrniocoOHOCTB K [Tpobnema
. WCIONIb30BaHU | QHAIIM3Y, CHHTE3Y | pacKphITa.
UCCJICTIOBaHHM
q [IpoBenen ananus
poOJIEMBI C
OMOTEXHOJIOTH
MPHUBJICYCHUEM
YEeCKUX u .
e JIOTIOJTHUTEIBHON
OroMeTUIIMHC JIATEPATYPBIL
KHX
IIPOU3BO/ICTB,
BIIaJIeET TeHHOU
(BBICOKHMIT) | MH)KEHEPUH,
HaHOOMOTEXHO
JIOTHH,
MOJIEKYJISIPHOT
0
MO/JICIUPOBAHU
1 B PpEIICHUU
HAYYHBIX
3ama4
OIIK-6: OCHOBHBIE 3HaeT OCHOBHbIE | TOJIBKO OTBETHI
CHOCOOHOCTh sHACT 3aKOHOMEPHOC | TIOHATHS Ha dJIeMEHTapHbIe
MIPUMCHSITh . | TH, IpaBHIIa, BOTIPOCHI
(moporoBbIit
COBpPEMEHHBIE OBeHD) MOHATHSI U
IKCTIEPUMEHTAIBH yp TEPMUHOJIOTH
bI€ METO/IbI 10
paboThI ¢ aHAJIM3UPOBAT | MPOBOJIUT OcBauBaer He
OMOJOTHYSCKUMU b, JIOCTaTOYHO Menee 2/3
00BEKTaMHU B yMeeT CUCTEMAaTH3Hp | CAMOCTOSATEIbHBI | MaTepuala
MOJIEBBIX U (MpoABHHYT | OBaTh U it aHanus
71a00paTOPHBIX 13179 000011aTh OCHOBHBIX ITarloB
YCIIOBHUSX, JaHHbIE, ¥ CMBICIIOBBIX

HABBIKU pabOTHI €

ITOJIYUCHHEIC B

COCTaBJIIIOIINX




COBPEMEHHOMN
arnmnaparypou

X0J1e
HaOJII0eHUil B
MIPUPOJIC U B
IKCIIEPUMEHTA
X5

poOIIeMbI

BIIQJICET
(BBICOKHI)

OCHOBHBIMU
METOIaMH
OMOJIOTUYECKHU
XU
9KOJIOTHYECKHU
X
HCCIIEJOBAHUM,
YMCHHEM
paborats ¢
JKVBBEIMH
00BEKTaMU U
X
CO00I1IIeECTBAMA
B IIPUPOJIC U
71a00paTOPHBIX
YCIIOBUSAX

MPOBOJIUT
JIOCTaTO4YHO
CaMOCTOSTEIbHEI
M aHAIN3

OCHOBHBIX 2TaIlOB

1 CMBICJIOBBIX
COCTABJISIOIINX
POOJIEMBI

Haet
apryMeHTHPOBaH
HbIC OTBETHI Ha
IIOCTAaBJICHHBIC
BOITPOCHI

I1K-1
CIIOCOOHOCTBIO
9KCIUTyaTHPOBATh
COBPEMEHHYO
amrmaparypy u
obopynoBaHue
JUIS BBITIOJTHEHHUS
HAY4YHO-
HCCIIEN0BATENBCK
UX TOJIEBBIX
1a00paTOPHBIX
OMOJIOTHYECKHUX
pabot

3HaeT
(moporoBsbIi
YPOBEHbB)

Ilenu u 3agaun
Hay4YHBIX
HCCIIEIOBAHUI
o
HaIpaBJICHUIO
NesTeTbHOCTH,
0a3oBbIe
MPUHIHUIBL U
METO/bI ux
OpraHu3aIlNH;
OCHOBHBIE
HWCTOYHUKU
Hay4YHOU
nHpopmanuu u
TpeOOBaHUS K
MIPEACTaBICHU
10
nHpopMaIoH
HBIX
MaTepHaIoB

3HaeT OCHOBBI
YVYCHUS O
ouocdepe

3HaeT OCHOBHBIC
TIOHSITUS U
onpeenaeHus

yMeeT
(TpoaBUHYT
bIi)

CocTaBiiTh
o0mmii  IUIaH
paboThI 1o
3aJaHHOU
TEeMe,
npeyiaraTh
METOIbI
HCCIIETOBAHUS
u CIIOCOOBI
00paboTKu
PE3YJIBTATOB,

ITonumaer
COBpPEMEHHBIE
ouochepHbie
MIPOIIECCHI

Honyckaer
HeOOJIbIINE
HETOYHOCTHU TIPH
OTBCTax Ha
BOIIPOCHI




IIPOBOJUTH
HcCIea0BaHus
1o
COrJIaCOBAaHHO
My c
PyKOBOAMTEIIE
M IUIaHY,
MPEACTABIATh
I10JIy4EHHBIE
pe3yabTaTh

CucremaTtnuec
KUMHU
3HaHUSIMH  TI0
HAaIpaBJICHUIO
NeSITeTbHOCTH;
yIyOJI€HHBIM

Jlaet mporuo3sl
OCJIENCTBUNI
peanu3anuu
COLIMAJILHO-
3HAYUMBIX
MIPOCKTOB

AprymeHTupyer
OTBETHI, HE
JIOITyCKaeT
HETOYHOCTEH

Y 3HAHUSMH T10
BBIOpaHHOM
HaIPaBJICHHOC
TH
MTO/ITOTOBKH,
0a30BBIMU
HaBBIKaMU
MIPOBEICHUS
Hay4YHO-
HCCIIeIOBATENh
CKUX paboT 1o
MPeITI0KEHHO
U TEME.

BIIa/I€eT
(BBICOKUIA)

MeToanyeckue peKoOMeHIaluM, onpele/sionue Npoueaypbl OeHMBAHUA
pe3yJIbTAaTOB OCBOCHHS JUCLHMIIUHBI

«5 6annoB» BBICTABISIETCS CTYJEHTY, €CIM OH Ha 00CYKJaeMble BOIIPOCHI

JaeT TMpaBUJIbHBIE OTBETHI, KOTOpbIE OTJIWYAETCS TIyOMHOH W MOJHOTOU

PACKpPBITHUA TCMBI, yMECT ACJIaTb BBIBOJBI u O606H.[CHI/I$I, JaBaTb

APTYMCHTUPOBAHHBIC OTBCTBI, KOTOPBIC JIOTHYHBI U ITOCJICI0BATCIIbHEIL.

«4 Oanna» BBICTaBIISETCS CTYyACHTY, €CJIM OH Ha O6Cy>KJIa€MBI€ BOIIPOCKHI
AaCT TPaBUIIbHBIC OTBCTbI, KOTOPBLIC OTJIMYACTCA FHY6HHOﬁ U TIOJTHOTOH
PACKPLITUA TEMbI, YMCCT [CJaTbhb BbIBOJAbI U O606HIGHI/IH, OAHaKO AOITYCKAacTCs

OIHY-IBC OIIMOKHN B OTBETAX.

«3 Oannay BBICTABISAETCS CTYACHTY, €CIM OH Ha 00CYy)KJaeMble BOMPOCHI



JAeT OTBETHI, KOTOpbIE HENOCTATOYHO IIOJIHO €r0 PaCKphIBAKOT, OTCYTCTBYET
JIOTHYECKOE IOCTPOEHUE OTBETA, JI0IyCKAET HECKOIBKO OIMIMOOK.

«2 Oannay BBICTABISETCS CTYACHTY, €CIM OH Ha OOCY>KIaeMble BOIPOCHI
JTa€T OTBETHI, KOTOPBIE MTOKA3BIBAIOT, UYTO HE BJIAJICET MATEPUAIOM TEMbI, HE MOXKET
JaTh JaBaTh apryMEHTHPOBAHHBIC OTBETHI, JTOMYCKAIOTCS CEpbE3HbIE OIIMOKH B

COACPIKaHNU OTBCTA.

O1neHovHbIe cpeacrea aJist HpOMeH(yTOqHOﬁ arTrecranmmu

Cemectp 7
1. Xpomarorpadus: Victopus MOSBIACHUS U Pa3BUTHUS XPOMaTOTpapUUISCKUX
MetonoB. Kiaccudukanus XxpoMarorpaduyecKux METOJAOB IO  IPHUHIIUITY
(bpaKkIMOHUPOBAHUS, 110 XapaKTEPUCTUKE HEMTOABKHON (pa3bl.

2. XKunkoctHo-ancopOunonHas xpomarorpadus. [Ipumensemble cOpOEHTBI U
DIIFOCHTHI.
3.  PacnpenenutenpHas >KHIKOCTHO-XHAKOCTHAs XpomaTorpadus: MNpUHIUT

MeTo/a U KOd(DPUITMEHT pacripeesieHUs.
["azoBas xpomarorpadus. [I[puMensembie HETOABUKHBIC (Pa3bI.

5. NonoobmenHnas xpomarorpadus.

6. Addunnas xpomarorpadus.

7. I'enb-punbrpanus.

8. Turmbel 1 OCHOBHBIE TNApaMETPbl JETEKTOPOB B Ta30BOM U JKHIAKOCTHOM
xpomaTorpaduu.

Q. XpomaTtorpa@uuyeckuii NUK W DJIIOLMOHHBIE  XapaKTePUCTUKU B

xpomarorpadpun. ODPGEKTUBHOCT, € CEIEKTHBHOCTH pa3/elieHus, €MKOCTb
KOJIOHKH.

10. Mertons! anekrpodopesa ouomonekyi. ['enp-anexkrpodopes. Kanmmspasrii
anexTpodopes.

11. Pa3genenue O6eIKOB MyTeM OCaxAeHUS. METOIbI CEKBEHUPOBAHHMSI OCITKOB.
12. bydepHble pacTBOphI: MNPUHLMIBI BbIOOpa Oy(epHbIX pacTBOPOB s
aHajau3a OMOMOJIEKYJI.

13. Lentpudyrupoanue, Ynprpadribtparus u {uanu3 B O4UCTKE MIpenapaToB
OMOMOJIEKYT: IPUHIIUITBI METOIOB.

14.  Meronpl aHaNMM3a HA OCHOBE MEUEHBIX aTOMOB. THITHI METKH MPHU PA3TUIHBIX
METO/IaX aHaIn3a OMOMOJIEKYI.

15. Cunekrpodoromerpuueckue  MeTojabl  aHanuza. [lpuHuun — Meropa.
CrnexTtpodoTomeTpust B aHAJIU3€ OEITKOB U HYKJIEUHOBBIX KHCIIOT.



16. ®moopumeTpuuecKdie M JIIOMUHOMETPUYECKHE  METOAbl  aHaju3a.
@diryopecHTHBIE 30HAbI. TeXHUKA ITUTOPITyOPUMETPHH.

17. CoOcTBeHHas TIOMHHECIICHITIS OMOMOJICKYT

18. IloBepXHOCTHO-aKTUBHBIE  BEIECTBA. Knaccudukanus, CcBOWCTBa,
MIPUMEHEHHUE B OMOJIOTHYECKUX UCCIICIOBAHUSIX

19. JuddepeHunanpHas CKaHUPYOIIAs KaJTOPUMETPHUS

20. ELISA, ELISPot. UMMyHOOJIOTHHT: BO3MOXKHOCTHU JIJII aHAJIN3a aHTUTCHOB
1 TallTE€HOB.

21. Ilpumenenue metonoB DIIP B Ouoxumuu.

22. Mertoasl BbIIEICHUS, aMIUTH(DUKAIIMA W CEKBCHHPOBAHUS HYKJICHHOBBIX
KHCJIOT.

23. Ilna3MOHHBIM pE30HAHC M  METOJ KBapILEBOTO KPHUCTALINYECKOTO
MHUKpoOaiaHca: MPUHITUITBEI 1 BO3MOYKHOCTH METO/IOB.

24. Meroasl wuccienoBaHUs OETKOB M HYKJISHHOBBIX KHCIOT B dopmare
OMOYHIIOB.

Cemectp 8
1. DU3MKO-XMMUYECKUE CBOWCTBA OEIKOB (MOJICKYJIsIpHAsh Macca, HajJudyue
AIEKTPUUYECKOTO 3apsjia, U303JIEKTPHUUECKas TOYKA, PACTBOPUMOCTb U OCaXIECHUE,
ONTUYECKHUE CBOICTBA)
2. MeToapl KOMMYECTBEHHOTO OIpeseiacHus OelkoB ((poToOMeTpHUECKHUe,
XUMUYECKUE, PEPPAKTOMETPUUECKHE)
3. [ToaroroBka OWMOJOTMYECKOTO MaTepualia K H3BJICYEHUIO OENKOB (0TOOp,
XpaHEHHWe U KOHCEpBallUsl MaTepuasia, METOAbl TOMOTCHHU3ANN OHOJOTHYECKOTO
Marepuana)
4. Meroabl AKCTpakUMHU BOJOPACTBOPUMBIX OEIKOB U3 OHOJIOIMYECKOTO
MaTepuaa, BIUsSHUE Ha MPOIecC IKCTPAKIIMKA MOHHOW cuiibl, pH, TeMriepaTypsl u
HAJIUYHSI OCATUTENECH B OKCTPAruPYIOIINX PACTBOPaX.
S. DKCTpakiuss MeOpaHOCBSI3aHHBIX OENKOB (MHOTOCTyNEHYaTasl dKCTPaKIUs
BOJHbIMU OydepaMu ©  OpPraHUYECKUMHU  PACTBOPUTEISIMU, TPUMEHEHUE
JIETePreHTOB, IPUMEHEHHUE XaOTPOIHBIX areHTOB)
6. MeTtoabl pacTBOPEHHS M OCAXKACHHUS OCNKOB (OCaxacHUE HEHUTpaIbHbIMU
COJISIMHU, OCQXKJCHHUE TMOJIIPHBIMU OPTAaHUYECKUMH PACTBOPUTEIISIMHU, OCAXKICHHUE
[P HarpeBaHUHU, HEOOPATUMOE OCaXK/IeHHE OETTKOB)
7. Mertoap! eHTpudyTUpoBaHUs U PUIHTPAIIMN B TIPOIECCAX MPEMAPaTUBHOTO
BEIJICIICHHS OCTTKOB
8. Omnpenenenue MOJIEKYJISIPHOM MAacChI OeJIKOB METO/I0M
yIbTPalEeHTPUPYyTUPOBAHUS.



Q. Meroapl npenapaTUBHOTO MOJy4YeHHUs OEIKOB, OCHOBAaHHBIE Ha MpHEMax
PaCTBOPCHHS M OCAXKICHUS

10. Meronpl otraeneHus OETKOB OT HHU3KOMOJICKYJIIPHBIX BEIIECTB (IHAIN3,
OCaXJIeHUE, Telb-(QUILTpaIHs), IepeBo] 0eTKOB MeK Ty Oydhepamu

11. Pa3peneHue O€IKOB MO MOJEKYJSIPHBIM MaccaMm. Trefib-(QOUibTpanus U reib-
npoHukaromas xpomarorpadus. Cedaaexcol

12. Hcnonb3oBaHue reiab-GUIbTPALMK Uil ONpeIeTICHUS MOJEKYIIIPHOM MaCChI
OeJKoB

13. HonooOmennass xpomartorpadus OenkoB. KM-nemmonoza. JIEAE-
LEJUTI0I03A.

14.  Adunnas xpomarorpadus OEIKOB.

15. Dnektpodope3 OeNKOB. JACHATPYPUPYIOMUHA U  HEACHATYPHUPYIOIIUU
anekTpodope3 OeIKoB

16. OxkpammuBanue O€IKOB B TeNAX. HMMYHOOJOTTHUHI. H30(QEPMEHTHBIN
aneTpodopes.

17. Dnektpodope3 OenKOB B MOTOKE, MpENapaTUBHOE IOIy4YEHUE OEJIKOB ¢
MOMOIIIBIO dJIeKTpodopesa.

18. M3zosnekTpuueckoe (HOKyCHpPOBaHHE. NpPEMapaTHBHOE IOJydeHHe OETKOB
METO/IOM M303JIEKTPUIECKOTO (hOKYCHUPOBAHHUS.

19.  JIBymepHBIii anekTpodopes

20. AMHMHOKHUCIOTHBIM aHanu3 OeiaKoB. MeToAbl KHCIOTHOTO W MIEJIOYHOTO
THIPOJIN3A.

21. CexBeHUpOBaHHME OCJTKOB. CEKBEHHPOBAHHWE IO  CEHrepy. Macc-
CTICKTPOMETPUYECKOE  CEKBEHHPOBAHHE. HEMpPSMOE  CEKBEHHPOBAHHUE  TIO
HYKJICOTHTHBIM TIOCIIEIOBATEIIBHOCTSIM.

22. Meroa OrpaHMYEHHOTO MTPOTEOIH3a

23. Hnentudukamus BBIACICHHBIX OCITKOB

24.  CenextuBHas MOAU(GUKAIIAS AMUHOKHCIIOTHBIX OCTaTKOB B OeIkax

25. Usmepenue (epMEHTATUBHOM AaKTHBHOCTH. METOJ KOHECYHOH TOYKH.
KHHETHYCCKUI METOI. 00IIas M yeabHast akTUBHOCTh (DEPMEHTHBIX MpernapaToB
26. OrmpeneneHre METAUIOB, CBSI3aHHBIX C OelkamMu (METaI0(QEepMEHTHI,
METaJI00ENKN)

27. XpaHeHue O€NKOBbIX UM (DEPMEHTHBIX TMpenapaToB. JUOPUIIbHAS CYIIKa.
HU3KOTEMIIEPATYPHOE XPAHCHHE

28. YcTaHOBJEHHE TPETUYHOW M YETBEPTUYHOW CTPYKTYpHl O€lKka METOI0M
AIEKTPOHHON MUKPOCKOIINHU

29. YcraHOBIEHUE TPETUYHOM U YETBEPTHUUHOM CTPYKTYpbl O€lika METOIOM
Tu(dpakiMKi PEHTI€HOBCKUX JIy4ei



30. VYcraHoBieHUE TPETUYHOM MU YETBEPTHUUHOM CTPYKTYpbl O€lika METOIOM
HEHUTPOHHOU KpucTauiorpadun

31. Metoasl SKCTPAKIIMH JTUTTHIOB

32. CucTteMbl pacCTBOPHUTEIICH IS pa3IesICHUS TJIMKOJIATIHAIOB

33. CucrteMsbl pacTBOpUTENICH 11 pazaesieHus (ochoaummion

34. OileHKa YUCTOTHI JIMMTUIHBIX MIPENapaToB

35. Cxewma BoieneHus hochaTuauidTaHoIaMIHA

36. Cxewma BoiaeneHus GhochaTuamixonrmHa

37. Cxema BBIICIICHUS TIUKOJIUIUAOB (MOHOTQIAKTO3WIINAIUITIIAIICPUHA,
JUTATAKTO3WITHAWITIIAIIEPUHA, CYITh()OXMHOBO3WIIHAIIUITIIAIICPHUHA)

38. OreHKa reMOJIMTUYECKON aKTUBHOCTH JIAIIUI0B

39. Pearentbl 11 OOHApY»XEHHUs TOJSPHBIX JIUMHUIOB MO (HYHKIIMOHAIHHBIM
rpynmnaM (HUHTHIPUHOBBIN U MOJTMOIaTHBIN peareHThI)

40. Pearentbl nansi OOHApYy>KEHUS TOJISIPHBIX JHUIUAOB MO (PYHKIIMOHAIBHBIM
rpynnam (peaktuB parengopda u aHTpOH)

41. OcHOBHBIC TPHUEMBI OYUCTKH HYKJICEMHOBBIX KHCIOT. Kak aHamm3upoBaTh
KaueCTBO M KOJMYECTBO BBIJCICHHBIX HYKIICMHOBBIX KUCIIOT?

42. depMeHTHI, HUCIONB3yeMble B TEHETUYECKOW WHXKCHEPUU (PECTPHKTA3HI,
nosmmMepasbl, JIHK-nurasel, menounas docdaraza, moamHyKI€OTUIKUHA3a (ara
T4).

43. Beimenenue JIHK mmazmu.

44, Tlousarue BekTOopa. BeIOOp BekTOpa. DKCIpPECCHPYIONINE BEKTOPA.

45. KoHcTpyupoBaHH€ pPEKOMOWHAHTHOW Tuia3Muibl. WMuaynubensHble WU
KOHCTYTHUBHBIE TpoMoTopskl (lac, tac, trc, TS, T7).

46. Yro takoe nurupoBanue? Kak paccuntaTh KOMIIOHEHTHI JJUTA3HON cMecH?
47. Bunasl Tpanchopmainmu kietok O6akrepuil. Kak paccunrtath 3¢)()EeKTHBHOCTH
TpaHchopmanuu?

48. Tlomunuakep. CenexTuBHBIC MapKephl. beno-ronybas cenexius.

49. Buaer III[P. KommoHeHTHI pEaKkIMOHHOM CMECH, HEOOXOIUMBIC IS
nposenenust IIHP. Cnenuduunocts u apdexrusnocts IILP. [P ¢ «ropsuum
CTapTOM.

50. CgoiictBa Tepmoctadunbubix JIHK-momumepassl. [locranoska ITLP.

51. Konrtponb pesynabratoB IIIIP nmpu moMomm  arapo3HOro  refb-
anekTpodopesa.

52. TIlocranoBka I[P «Ha KOJTOHHIX».

53. OcolenHoctu 3KcmpeccHoHHON cuctembl ¢ T7 mnpomoropom. Kak
CIPABUTHCS C KIOJTEKAHUEM) ITPOMOTOpa?

54. Onrtumu3zanus SKCIPEeCCUM PEKOMOMHAHTHBIX OEIKOB B OaKkTepHaIbHOMN
cucreme. Taru (GST, 6xHis, FLAG).



55. BblgeneHue u 04MCTKa peKOMOMHAHTHBIX O€JIKOB. Tesblla BKIIOUCHHUS.

56. CaiiT-HanpaBlIeHHBIA MyTarcHes.

57. @axTopsl, BausOMKEe Ha 3(PPEKTUBHOCTD TPAHCISAIUHN B OaKTEpHUATbHBIX
KJIETKaX.

HpHMep O9K3aMCHAITMOHHOI'O ouiera

MUHUCTEPCTBO HAYKU U BBICHIEI'O OFPA3OBAHN A
POCCHMCKOMN ®EJIEPALIMN
denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKIACHHE
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Peanusyromias kageapa: kadeapa OMOXUMUU, MEKPOOHOIOTHH U OMOTEXHOIOTHH

IK3aMeHAIIMOHHBIA Onyier Ne 1

1. IToBepxHOCTHO-aKTUBHBIE BemecTBa. Kimaccuduxarys, cBoiCTBa, MPUMEHEHHE B
OMOJOTMYECKHUX UCCIIEOBAHUSIX

2. Metonst anexktpodopesza ornomonexy. ['enb-anexrpodopes. KanumisipHaorit
anexTpodopes.

3. Meronsl anekTpodopesa buomoneky. I'enb-anekrpodopes. KanumisapHsrit

aneKkTpodopes.
3aB. kadenpoii 2.4. Kocrenkuii
[IpenonaBarens JLLA. ITomazénkoBa

buner Bxirouaer TpHU BOIIPOCAa, OAWH U3 KOTOPBIX TCOPCTHUICCKOI'O IJIaHa, ABA APYTUX
MMPAKTUYCCKOT 0.

OueHoYHbIE CPeCTBA ISl TEKYLIEH aTTeCTAMH
Yemuwiii onpoc - Hanbomnee pacnpoCTpaHEHHBIH METOA KOHTPOJISI 3HAHUU
CTyAeHTOB. [Ipr yCTHOM OIpoce yCTaHaBIMBAETCA HEMOCPEACTBEHHBIA KOHTAKT
MEXKy TNpEenoAaBaTeieM M CTyJEHTaMHU, B MPOLECCE KOTOPOro IPENnoaaBaTellb
MOJIy4YaeT IUPOKUE BO3MOXKHOCTHU ISl OLIEHKM KOJIMYECTBA U KAYECTBA YCBOECHUS

CTyJAeHTaMH yueOHoro marepuana. OH sBiseTcs HanOoliee pacIpOCTPaHEHHOW U



anekBaTHOW (OpMOM KOHTpOJISI 3HAHUM ywalluxcsi, BKIOYaeT B  ceOs
cobeceloBaHUE, TOKIAL.

Kpurepun onieHKH yCTHOTO OTBETA:

«5 0ayioB» BBICTABIISIETCS CTYJIEHTY, €CJIM OH Ha OOCYXJAaeMbI€ BOIIPOCHI
JaeT TPaBUIBHBIE OTBETHl, KOTOpPbIE OTIMYAETCA TJIyOMHOW W TOJHOTOU
packpeITHsl  TE€MbI, yME€eT JeJaTh BBIBOABI M 00OOIIEHMs, JaBaTh
apryMEHTUPOBAHHBIC OTBETHI, KOTOPHIE JIOTUYHBI ¥ TIOCIECIOBATEIbHBI.

«4 Oanna» BBICTABISIETCS CTYAEHTY, €CIM OH Ha 00CYXIaeMbl€ BOIPOCHI
Ja€T TPAaBUJIbHBIE OTBEThl, KOTOpPbIE OTIMYAETCA T[IyOMHOW U TOJHOTOU
PacKpbITUSl TEMbl, YMEET JeNlaTh BbIBOJBI U OOOOILEHUS, OJHAKO JOIMYyCKAaeTCs
OJIHy-/IBE€ OLUMOKHU B OTBETaX.

«3 Oamay BBICTABIISIETCS CTYAEHTY, €CJIM OH Ha OOCY’)KIaeMble BOIPOCHI
Ja€T OTBETHI, KOTOpPBIE HEAOCTATOYHO MOJHO €r0 PAaCKpPBIBAKOT, OTCYTCTBYET
JIOTHYECKOE IOCTPOEHUE OTBETA, I0IyCKAET HECKOIBKO OIIMOOK.

«2 Oannay BBICTABIISETCS CTYACHTY, €CIM OH Ha OOCY’)KIaeMmble BOIPOCHI
JIa€T OTBETHI, KOTOPBIE MOKA3bIBAIOT, YTO HE BIAAEET MATEPUAIOM TEMBI, HE MOKET
JaTh JaBaThb apryMEHTHPOBAHHbBIE OTBETHI, JIOMYCKAIOTCS CEpbe3Hble OUIMOKH B

COACPIKaHNU OTBCTA.



