MHWHHUCTEPCTBOOBPA30OBAHUS U HAVKH POCCUNCKOU®EEPALIN
denepalibHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTENIbHOE YUPEIKICHUE
BBICIIETO 00pa30BaHUs

JanbHeBOCTOUHBIH (peiepajibHbIH YHUBEPCUTET
(IBDY)

IKOJIA BUOME/IUIINHBI

«COI'JTACOBAHO»
[0 OHOMEAULIHHBI
Pyxosoputens OIT 19.03. Ol
Buotexunomnorus ; x :1

«YTBEPXIAIO»

Hupextop JlenapTameHTa

HIIEBBIX HAYK /‘Texﬂonomﬁ
/

< ok() 10

e LQ”“‘/ E.B. ﬂoﬁpmauua
«_ 14 » 06 \\_J 20191‘

1O.B. ITpuxoasko
06 2019r.

«

YYEBHO-METOJINYECKHWI KOMILIEKC JACHUILJIAHBI

«buoxumus»
Hanpagsnenue noarorosku 19.03.01 «buoTtexHomorusy
[poduns «ITuieBas OHOTEXHOIOTHSD)
dopma MoAroTOBKY OYHAas

[[Ixomna GuomMe AUITMHBI

JlemapTaMeHT MUIIEBBIX HAYK U TEXHOJIOTHIA
Kypc 2 ,cemectp 4

Jlexiuu — _18 wac.

[TpakTideckue 3anstust — 36 dac.
JlaboparopHubie paboTel — _36 dac.
CamocTtosaTtenpHas pabota — 54 wdac.
Bcero wacoB —_144  wyac.

Bcero gacos aynutopHoit Harpy3ku — 90 wac.
KonTponbHble paboThl — / HE IPeTyCMOTPEHbI
3auer —  ceMecTp

Ok3aMmeH — _4_ ceMecTp

YMKJl cocTtaBieH B COOTBETCTBUHM C TpeOOBaHMAMU 00pa3oBaTeIbHOIO CTaHJIAPTA,
CaMOCTOATENIBHO ~ ycTaHaBinuBaeMoro JBOY, yTBepKIEHHOro MpPUKA30M peKkropa OT
22.03.2017 r. Ne12-13-485

YMK/I oOcyxneH Ha 3acenaHuu JlemapraMeHTa MHIIEBBIX HAYK M TEXHOJIOTHH, MpOTOKOJ Ne
5 or« 11 »wurona 2018 .

Hupexrop [lenapramenTa nunieBbix Hayk 1 TexHoaoruid 1O.B. IIpuxoapsko
Cocrasurens. T.B. Tanamkuna, k.0.H., TOIEHT, JOIIEHT



AHHOTALIA
y4eO0HO-METOIMYECKOTO KOMIUIEKCA JUCIIUIUTUHBI
«buoxumus»

Hanpasnenue noarotosku: 19.03.01 «buorexnonorus»
[Tpodwb: «I[IumeBas OMOTEXHOTOTHS»

Y4eOHO-METOIUYECKUH KOMIUIEKC IUCHUIUIMHBI «buoxumusy paspaboraH
JUIs CTyAeHTOB 2 Kypca 1o Hampasiienuto 19.03.01 «buorexHomorus» mpoduib
noaroToBku  «IlumeBass OWOTEXHOJOTHS» B COOTBETCTBHE C TpPeOOBAHUSIMU
o0pa30BaTeNbLHOTO CTaHAApTa, CaMOCTOATENbHO YycTaHaBiuBaeMoro JIBOYVY,
YTBEPKJIEHHOTO TpukazoM pektopa oT 22.03.2017 Ne 12-13-1282 no nmanHOMY
HaIpaBJICHUIO.

Hucnunnuna «buoxumus» BXoauT B 0230BYI0 YaCTh y4eOHOTO TUIaHA.

OOmasi TPyIOEMKOCTh OCBOCHMS JUCHUIUIMHBI cocTaBiseT 144 wyaca.
Y4eOHBIM IIAHOM NPEIyCMOTPEHBI  JICKIMOHHBIC 3aHATHsA (18 dacom),
nabopatopHble 3aHsATHS (36 uyacoB), mpakThyeckue 3aHsATHs (36 yacon),
camocTrosiTenbHas pabora cryiaeHTta (54 daca). JlucrumuimHa peanusyercs Ha 2
Kypce B 4 cemecTpe.

CopnepxaHue JUCUUIUIMHBI OXBATHIBAET CIAEAYIOUIUNA KPYT BOITPOCOB:

— XUMHUYECKHUH COCTaB KUBBIX OPTaHU3MOB; CTPOEHUE, CTPYKTYpa, CBOMCTBA
U Ononornyeckue (PyHKIIMM OCHOBHBIX OPTAaHMYECKUX COCAMHEHUI,

— OCHOBHBIE BUJIbI OOMEHHBIX TIPOIIECCOB B OPTaHU3ME M UX B3aUMOCBSI3b;

— B3aUMOCBSI3b  MEXAY CTPOGHHEM M  CBOWCTBAMHU  OPTaHUYECKHUX
COCIMHEHUN M WX U3MEHEHHEM B Mpoliecce nepepaboTKu U XpaHECHHS IMUIIEBOTO
CBIPbSI ¥ TOTOBOM MPOAYKITUH.

HucunminHa «buoxumus» JIOTHYECKH U COJACP)KATENIBHO CBSi3aHa ¢ TaKUMU
Kypcamu, Kak «CocCTaB TIMIIEBBIX CHUCTEM U METOJAbl €ro ONpPEICICHUS,
«mxeHepHass HSH3UMOJIOTHS», «XUMUS OWOJIOTMUECKH AaKTHUBHBIX BEIIECTBY,
«ITumesas xumus», «Food and biologically active additives (IlumeBbie u

OMOJIOTMYECKU AKTUBHBIEC TOOABKH )».



JlucuuruiiHa ~— HampaBlieHa ~ Ha  (OPMHpPOBAaHHME  OOMICKYJIBTYPHBIX,
o0menpodeccuoHaNbHBIX U TPO(HECCHOHATBHBIX KOMIETSHIIUH.
Y4eOHO-MEeTOANYECKII KOMIUIEKC BKIIIOYAeT B ceOs:
— pabouyto nmporpaMmy y4eOHON AUCHUTIINHBL;
— y4eOHO-METOAMYECKOe  OOEcleyeHHe  CaMOCTOSITENIbHOM  paboThl
oOyuaromuxcs (nmpusiioxxeHue 1);

— (OH/ OLICHOYHBIX CPEACTB (IPHIIOKEHUE 2).

ABTOP-COCTaBUTEIb YU€OHO-METOIMYECKOT0 KOMILIEKCa
K.0.H., TOLIEHT,
JIOLIEHT, JlenapraMeHT

MUIIEBBIX HAYK U TEXHOJOTHUN T.B. Tanamkuna

Hupexrop Jlenapramenra

MUIIEBBIX HAYK U TEXHOJIOTHI 10.B. IIpuxoasko




MUHUCTEPCTBO OBPA3OBAHUSA M HAYKU POCCUMCKOM ®EJEPALIMU

®DenepalbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKIEHUE BHICIIETO0 00pa30BaHUS
«/{aabHeBOCTOUYHBIN (eepaibHbIN YHUBEPCUTET»
(ABDY)

IKOJIA BUOMEJIUIINHBI

«COT'JIACOBAHO»
[IIxosnl 6HOMC}.’[HLIHHI>I

«YTBEPXJIAIO»
Hupektop JlemaprameHTa
ITUIIEBBIX HAYK /Texnonomﬁ

1O.B. Ilpuxonasxo
06 2019r.

«

PABOYAS IIPOTPAMMA YUYEBHOM JANCITUIIJIMHBI
Bbuoxumus

Hanpasaenune noaroroBku 19.03.01 buorexnonorus
npoduib «lluieBas OMOTEXHOIOTHS

(I)opMa MOoATrOTOBKH OYHAasA

Kypc 2 cemectp 4

neknuu 18  yac.

npakTudeckue 3aHaTus 36 gac.

naboparopHeie pabotel 36 wac.

B TOM uHclie ¢ ucrnons3oBanneM MAO nek._ 1 /mp. 5 /mab. 6 wyac.
B TOM YHCIIE B 3JIEKTPOHHOH (opMe JIeK. /mp. __ /mab. Jac.
BCETO YacoB ayJUTOpHOW Harpy3ku 90 qac.

B TOM 4YHCJIE ¢ Ucnojb30oBanreM MAO 12  wyac.

B TOM YHCJIE B 3JICKTPOHHOH (hopme yac.

camocrostenbHas pabota 54 Jac.

B TOM YHCJIC Ha MOJINOTOBKY K 9K3aMeHy 36 Jac.

KypcoBasi paboTa / KypcOBOH TIPOEKT ceMecTp

3ayer ceMecTp

9k3ameH 4 cemMecTp

PaGouast mporpamma cocTaBieHa B COOTBETCTBHHM C TpeOOBaHMSAMH 0Opa30BaTEIbHOIO CTAaHAAPTA,
CaMOCTOSITENFHO ycTaHaBnuBaemoro JIBOY, yTBepxaeHHoro mnpuka3zom pekropa ot 22.03.2017 r. Nel2-
13-485

Pabouas nporpamma o0cyxieHa Ha 3acejannu JlenmapraMenTa MUIIEeBbIX HAYK ¥ TEXHOJIOTHI
npotokon Ne 5 ot « 11 » mronsa 2018 1.

Hupexrop Hdenapramenta 10.B. [Ipuxoapko
CocraBurens (Jn): k.0.H., qoueHt T.B. Tanamkuna



ObopoTHasi cTOPOHA TUTYJBHOTO Jucta PITY /]

I. PaGouyasi nporpaMMa rnepecMoOTpeHa HA 3acelaHNM JeNlapTaMenTa;

IIpoTokomn oT « » 20 1. Ne

HupexTop nenapraMmeHTa
(moamucse) (H.0. ®amunms)

1. PaGouas IporpaMma nepecMoTpeHa Ha 3aCelaHUM JIenapTaMeHTa;

[IpoTokoi oT « » 20 1. Ne

JupexTop nenapraMmeHTa

(moarmucs) (N.0. Oamuus)



ABSTRACT

Bachelor’s/Specialist’s/Master’s degree in 19.03.01 Biotechnology

Study profile/ Specialization/ Master’s Program “Title” “Food
biotechnology ”

Course title: Biochemistry

Variable part of Block 1 (b1.5.8.1), 4 credits

Instructor: T.V. Tanashkina

At the beginning of the course a student should be able to:

- to search, storage, processing and analysis of information from various
sources and databases, to represent it in the required format using the information,
computer and network technology;

- to use methods of technical and chemical quality control of raw materials,
semi-finished products and finished products.

Learning outcomes: general competences (GC), general professional
competences (GPC) and specific professional competences (SPC):

GC 5 — the ability to use modern methods and technologies (including
information) in professional activity

GPC 2 - the ability and readiness to use fundamental laws of natural science
disciplines in professional activity, to apply methods of the mathematical analysis
and modeling, a theoretical and experimental resource;

GPC 3 — the ability to use knowledge of the modern physical picture of the
world, space-time patterns, the structure of matter to understand the world around
us and natural phenomena;

SPC 9 — possession of the basic methods and techniques of experimental
research in their professional field; ability to carry out standard and certification
testing of raw materials, finished products and technological processes.

Course description: qualitative and quantitative composition of organic
compounds in living organisms and food raw materials: nucleic acids, proteins,
enzymes, vitamins, carbohydrates, lipids, etc.; their biological role, properties and
metabolic conversion; the main directions and the relationship of metabolic
processes; functional properties of food raw materials. Fundamental biochemical
knowledge is essential for the scientific substantiation and development of
optimum technological modes of food raw material processing, food storage and
organization of nutrition.

Main course literature:

1. Dimitriyev. A. D., Ambrosyeva E. D. Biokhimiya [Elektronnyy resurs]:
uchebnoye posobiye [Biochemistry: a textbook]. — Moscow: Izdatelsko-



3.

torgovaya korporatsiya «Dashkov i K°», 2012. — 168 p. (rus) — Access:
http://znanium.com/bookread2.php?book=415230

Komov. V.P., Shvedova V. N. Biokhimiya: uchebnik dlya akademicheskogo
bakalavriata [Biochemistry: a textbook for academic undergraduate program].—
Moscow: Yurayt, 2015. — 640 p. (rus) —  Access:
http://lib.dvfu.ru:8080/lib/item?id=chamo:784604&theme=FEFU

Auerman T.L., Generalova T.G., Suslyanok G.M. Osnovy biokhimii:
uchebnoye posobiye [Fundamentals of biochemistry: a textbook]. — Moscow:
NITs Infra-M, 2014. — 400 S. (rus) - Access:
http://znanium.com/bookread2.php?book=460475

Form of final control: exam.



http://znanium.com/bookread2.php?book=415230
http://lib.dvfu.ru:8080/lib/item?id=chamo:784604&theme=FEFU
http://znanium.com/bookread2.php?book=460475

AHHOTanMs K pado4eii mporpaMMe JUCHUIINHBI
«buoxumusa»

Jucnunnuna «buoxumusy npeaHa3HaueHa sl CTYJIEHTOB, 00yJarouuxcst mo
HanpasieHuio noarotoBku 19.03.01 «buorexnonorusi», mpoduns «llumesas
ouotexHonorus». JucuuminHa BXoauT 0a30Byl0 4acTh bioka 1, mmeer HOMep
b1.5.08.01.

OO6masi TPyJOEMKOCTh OCBOCHHUSI JUCHUIUIMHBI COCTaBIsAeT 4 3a4ETHBIX
eaunull, 144 daca. Y4yeOHBIM IJIAaHOM MPEAYCMOTPEHBI JEKIIMOHHBIE 3aHaTus (18
yacoB), mpakTtuueckue 3aHaTus (36 yacoB), nmaboparopHbie paboThl (36 4YacoB)
camocTosATenbHas padoTa (54 yaca, u3 HuX 36 4acoB Ha MOJTOTOBKY K DK3aMEHY).
JucuurnrHaa peanusyercs Ha 2 Kypce B 4-0M ceMecTpe.

JucunmuinHa «buoxumus» cBszaHa ¢ apyrumu aucnurumHamu  OIIOIL:
«OO01as 1 HeopraHuyeckass Xumus», «Opranuueckasl XuMusi 1 OMOOpraHryecKas
XAMUs», «O0IIas 1 9yacTHasI OHOTEXHOJIOTHS.

OcBoeHHE OUCHUIUIMHBI «bHOXMMHSA» HEOOXOOUMO MJis TOCIETYIOIIEro
U3y4YeHUs] TUCHUIUINH «COCTaB MHUILEBBIX CUCTEM U METOJbI €r0 ONPEIEICHUS,
«HxeHepHas HH3UMOJIOTUS», «XHUMHS OHOJIOTMUECKH AaKTHUBHBIX BEIECTBY,
«[Mumesas xumus», «Food and biologically active additives (ITumieBsie u
OMOJIOTUYCCKH aKTHUBHBIC TOOABKH)».

Heab0 ocBoeHUs AUCHMIUIMHBI «bBHOXUMMS) SBISETCS O3HAKOMIICHHE
CTYJIEHTOB C COBPEMEHHBIMHM HAy4YHbIMU 3HAHUAMH O XHMHYECKOM COCTaBe,
CBOMCTBaX W OOMEHE BEIIECTB B JKHUBBIX OpraHu3Max O 3HAauYCHUU
(GyHKIIMOHATIBHBIX CBOMCTB KOMITOHEHTOB TMHIIEBOTO CHIPhS JJIi TEXHOJOTUU U
OMOTEXHOJIOTUH MPOAYKTOB MUTAHUS.

3agaum:

e TI03HAKOMMTHCS C XUMHUYECKHUM COCTaBOM YKUBBIX OPTaHU3MOB;

e U3YYUTh CTPOCHHE, CTPYKTYpy, CBOMCTBAa M OHOJOTrMYECKHUE (DPYHKIIUU
OpraHUYECKUX COECIUHEHUH, BXOJSAIIUX B COCTAB KUBBIX OPIraHU3MOB;

e PacCMOTPETh OCHOBHBIE BUIbI OOMEHHBIX MTPOLIECCOB U UX B3aUMOCBS3b;

e IIPOCIEOUTH B3aMMOCBSI3b MEXKY CTPOEHHUEM U CBOMCTBAMHU OPTraHUYECKUX
COEMHEHUM M MX MU3MEHEHHEM B Ipolecce NepepaboTKu U XpaHEHUs MUIIEBOTO
CBIPbSI U TOTOBOM MPOAYKIIUU.

Jlns ycremHoro M3y4eHus AUCHUIUIMHBL «buoxumus» y oOydaroumxcs
JOJIKHBI OBITH CHOPMHUPOBAHBI CIIETYIOIINE MPEIBAPUTEIbHBIE KOMIIETCHIINU:

e CIOCOOHOCTH OCYHIECTBJISITh IOHCK, XpaHEHHe, OOpabOTKy M aHalIu3
uHOpMAIMU W3 PaA3IMYHBIX HCTOYHUKOB W 0a3 JaHHBIX, TMPEJCTaBISATH €€ B
TpeOyemoM ¢opMaTe ¢ HCHOIb30BaHHEM HH(POPMAIIMOHHBIX, KOMIIBIOTEPHBIX U
CETEBBIX TEXHOJIOTHH,



e CIIOCOOHOCTH BJIaJICTb MCTOJaMU TCXHOXUMHUYCCKOTI'O KOHTPOJII Ka4CCTBaA

CBIpbs, TOTY(HaOpPUKATOB U TOTOBBIX MU3ETUH.

B pesynbrare

HU3YyUCHUA

JAHHOW  JUCHMIUIMHBI Yy  OOydYarommxcs

dbopmupytorca ciaeayromue o6mekyiabTypHble (OK), obmenpodeccuonaibHbie
(OIIK) u mpodeccuonansubie (I1K) komneTeHInn (31eMEHTHI KOMIIETEHITUT ).

Konx n dopmynupoBka

Jrtanbl (OPMUPOBAHHUA KOMIIETEHIMH

KOMIIETeHIIH U

OK 5: cmocobHocTh | 3HaeT CoBpeMeHHbIE METO/IbI OTIPEAEIEHUS] XUMUYECKOTO
HCITOJIH30BaTh COCTaBa MUIICBOTO CHIPHS U MPOJAYKTOB IMUTAHMS.
COBpPEMEHHBIE METOJbI U | YMeeT [TonOupathk anekBaTHBIC METOBI UCCIACAOBAHUS
TEXHOJOrMM (B TOM XUMHUYECKOTO COCTaBa MUIIEBOTO CHIPbS U MPOAYKTOB
YUCIIe MTUTAHUS.

MHpOpMaUMOHHbIE) B | Buageer | OCHOBHBIMU METONAMH ONPEAEIEHUS XUMUIECKOTO
npodeccHoHanbHON COCTaBa MUIIEBOTO CHIPhS U MPOAYKTOB MUTAHUS.
JEATeTLHOCTH

OIIK 2: cnocoOHOCTh M | 3HAET KavecTBeHHBII coCTaB, KOJIMUECTBEHHOE COJEPKaHUE,
TOTOBHOCTH CBOMCTBA OCHOBHBIX BEIIIECTB IMHIIEBOTO CHIPHS H
HCITOJIB30BaTh OCHOBHBIC MIPOJYKTOB MUTAHUSI.

3aKOHBI Ywmeer AHanu3upoBaTh COBPEMEHHBIC HAyYHBIC OMOXUMUICCKIEC
€CTECTBEHHOHAYYHBIX JAHHBIC C [EJIBI0 UX UCITOJIB30BAHUS TS

JICITUTUTAH B MIPOCKTHPOBAHMSI M CO3JAaHVSI HOBBIX TEXHOJIOTHH U
npodecCHOHATbHON MUIIEBBIX MPOJYKTOB.

JEATEIbHOCTH, Brnaneer | Criocobamu 1 mpueMaMu CO3/1aHHsI HOBBIX TEXHOJIOTUN U
[IPUMEHATH METO/BI MUIIEBBIX MPOJYKTOB HA OCHOBE COBPEMEHHBIX 3HAHUU O
MaTeMaTHYECKOTO XUMHYECKOM COCTaBE M CBOWCTBAX MHINEBHIX BEIICCTB
aHajam3a u Pa3IUYHBIX BUJIOB CHIPbSL.

MOJIeTTUPOBAHUS,

TEOPETHUECKOTO u

AKCIIEPUMEHTAIHLHOTO

WCCJICIOBAHMS

OIIK 3: cnoco6HOCTh | 3HaeT CoBpeMeHHbIE NPEACTABIEHUS O CTPOSHUU
UCIIONIb30BaTh 3HAHUS O HEOPTaHMYECKUX M OPTaHMYECKHUX BEIIECTB KUBOM
COBPEMEHHOM IIPUPOABL.

buznueckoit KapTUHE | YMeeT [TpuMeHsSITh OMOIOTUYECKUE U XUMUYECKHIE 3HAHUS TS
MUDA, TTOHMMAHHUSI PUPOTHBIX SBJICHUH M MPOIIECCOB.
MIPOCTPAHCTBEHHO- Bnageer | HaBblkamu OCMBICICHHS U CUCTEMATH3AIUH 3HAHHUH O
BPEMCHHBIX YKUBOUM MaTepHH JUIsl IOHUMaHUS OKPYKAIOIIETo MUpPa U
3aKOHOMEPHOCTSIX, SIBIIGHUW TIPUPOJIBI.

CTPOCHHMH BEIIECTBA ISt

MTOHUMAaHUS

OKpYXKAloIIero Mupa |

SIBJICHUI PUPOJIBI

I[IK 9: BIIaJieHME | 3HaeT

OCHOBHBIMHM METOAAMU U
HpI/IeMaMI/I HpOBe)IeHI/ISI
3KCH€pI/IMeHTaJIBHBIX
HCCIENOBAaHUN B CBOeEH
npoecCHOHATBLHOM

[TpuHIHIBI ¥ CTIOCOOBI OpraHU3aIUU U POBEICHUS
IKCIIEPUMEHTAILHBIX MCCIICI0BAHN, OCHOBHBIC
XapaKTePUCTHKU COBPEMEHHBIX MPUOOPOB U
o0opynoBaHUs Isi OMOXUMUYECKUX UCCIICIOBAaHNM, a
TaKKe METOBI M CPeCTBa 00pabOTKH U aHATU3a
MOJIYYCHHBIX JaHHBIX.




00J1aCTH; CIIOCOOHOCTBIO | YMeeT [InanupoBaTh M MPOBOAUTH HEOOXOIUMBIS

MPOBOJIUTH CTAHJAPTHHIC WCCIIeIOBAHMS, OCYIIECTBISITH 00pa0OTKY MOTYyYECHHBIX
U cepTU(UKAIMOHHBIC pe3yJIbTaTOB.

HUCIIBITaHUS CbIpbs, | Bnameer | HaBbikamu mpoBefeHMs] OMOXUMUYECKUX UCCIICTIOBAHUI
FOTOBOM MPOAYKIIMU U 00paboTKH, aHAIM3a U TPEICTABIICHUS ITOTyYEeHHBIX
TEXHOJIOTHYECKUX pe3yIbTaTOB.

MIPOIECCOB

I[J'I}I (l)OpMI/IpOBaHI/IH BbINICYKA3aHHBIX KOMHGTGHHI/Iﬁ B paMKax OUCHUILIINHBI
«buoxumusy IMPUMCHAIOTCA CICAYIOINC MCTO/bI aKTUBHOTO/ HHTCPAKTUBHOTO
06y‘IeHI/I}I: JICKIIUA HpeCC-KOH(l)epeHHI/I}I, COCTABJICHUC HUHTCIIJICKT-KapT, pa60Ta B
MaJIbIX I'PYIIIIax, BOJOBOPOT.

|. CTPYKTYPA U COJEP)KAHUE TEOPETUUYECKOM YACTHU KYPCA

Pa3znea |. Ctatuueckas Omoxumus (12 yac.)

Tema 1. BBemenue (1 yac.), ¢ HCHOJIb30BAaHHEM MeETOAa AKTHBHOIO
00y4YeHHsI JIEKIHsI-TIpecc-KOH(epeHIHs)

buoxumus. [Ipeamer, nenu u 3a1auu OMOXUMHUH.

OcHoOBHasi 1Ie7b JIKIIMU-TIpeCC-KOH(MEPEeHIIMM B Hayaje HW3y4eHus Kypca —
BBISIBJICHHE Kpyra HWHTEPECOB U  MOTPEOHOCTEM  CTYJIEHTOB, CTEMEHU UX
MOJITOTOBJIGHHOCTH K  paboTe, OTHOlIEeHUS K mpeamery. HeoOxoauMmocThb
chopMyIMpoOBaTh BOMPOC M TPAMOTHO €ro 3aJlaTh WHUIMHPYET MBICTUTEIIbHYIO
JIESITEIbHOCTh, @ OXKHMJIaHWE OTBETAa Ha CBOM BOIPOC KOHIEHTPUPYET BHUMAHHE
CTYJICHTA.

Tema 2. Xumudeckuii coctaB opranu3zmoB (1 gac.)

Bonma, MuHepanbHblE BEIIECTBA, OCHOBHBIE KJIACChl  OPraHUYECKUX
COEIMHEHUI, BXOJSIIHNE B COCTaB >KUBBIX OpraHu3MoB. KiieTka — CTpyKTypHas u
byHKIIMOHATbHAS €AMHUIIA JKUBBIX OpraHu3MoB. HMepapxus MoOJEKyIsIpHON
OpraHu3aliy KJICTKHU.

Tema 3. besiku: cocraB, cTpoeHue, CTPYKTYpa, cBoiicTBa (2 yac.)

AMMHOKHUCIOTHBIN cocTtaB OenkoB. Kondopmarus OeakoBOil MOJIEKYIIBI.
JloMeHHasi CTpyKTypa OeKOB.

Tema 4. YrieBoabl: 0MoJiorudeckasi poJjb, COCTaB, CTPOEHHE, CBOMCTBA (2
qyac.)

Knaccuduxanuss  yrieBomoB. MoHocaxapuabl U MX  IPOU3BOJIHEIE,
OJIUTOCaXapuibl, TOJIHCaAXapUIbI.

Tema 5. JInnuabl: 6HOJIOrAYECKasi poJib, COCTaB, CTPOEHHE, CBOICTBA (2
qyac.)

Knaccudukanus munuaoB. XapakTeprucTUKa OTACIBHBIX TPYII JTUTTHIOB.




Tema 6. @epMeHTBHI: OHOJOTHYECKOe  3HAYEHHE, CTPOCHHE,
HOMEHKJIATYpa, Kjiaccupukamus (4 gac.)

®depmeHThl - Ouonormyeckue Katanu3aTtopbl. CTpoeHHUE  MOJEKYJIbI
dbepmenToB. Homenknarypa u kinaccudukaius GepMeHTOB.

Paznea |l. Innamuuyeckas ouoxumus (10 gac.)

Tema 7. O0MeH JaunuaoB (2 yac.)

I'mppomn3 mumuaoB B JKKT. Ilytum mpesBpamennss nunuaoB B OpraHu3ME.
OcHoBHBIE (PEPMEHTHI, YIaCTBYIOIIUE B ATHX MPOIIECCaX.

Tema 8. O0MeH yri1eBoa0B (2 4ac.)

['uaponus yriaesogoB B JKKT. Merabonudeckue myTH TUIFOKO3bI. bposkeHue.
Jlpixanue. DHepreTHueckuii OamaHc aHa’pOOHOrO W a’poOHOro MyTeil pacmana
TJIFOKO3BI.

Tema 9. O0MeH 0eJIKOB 1 AMUHOKHCJIOT (2 4ac.)

I'mpponmus OGenkoB B JKKT. Ilytm pacnmaga amuHokucior. Koneunble
MPOAYKTHI paciiajia aMUHOKUCIIOT U ITyTH UX 00€3BPEKUBAHMUS.

Il. CTPYKTYPA U COAEPXKAHUE MIPAKTUYECKOHN YACTH KYPCA

IMpakTuyeckue 3ausiTus (36 yac., B TOM 4ncjie 5 yac. ¢ npuMeHeHHeM
METO/I0B AKTHBHOTO 00y4YeHHsl)

3ansaTne 1. Bbeaku. buosoruveckasi poJb, (U3NKO-XUMHYECKHE U
(yHKIMOHA/ILHBIE CcBoOiicTBa OeiakoB (4 4ac.), B ToM umciae 1 wac. ¢
NPMMEHEHUEM METOI0B AKTHUBHOI0 00y4YeHHs COCTABJICHHE HHTEJIEKT KapThl
U pabdoTa B MaJIbIX Ipynmnax

1. PaccMoTpeHue OMOIOTrHYeCKO posik OEIKOB B dKUBBIX OpraHu3Max.

2. CocraBiieHHE UHTEIUIEKT KapThl «bronornyeckas poyib OEIKOBY.

3. Paccmotpenue pu3nKo-XUMHUYECKUX CBOMCTB OEIKOB.

4. PaccmoTtpenne (pyHKIIMOHATBLHBIX CBOWCTB OEITKOB.

CyTtp  MeTOJa  COCTaBJIEHWE  HHTEJUIEKT-KapT  3aK/Io4aeTrcs B
CTPYKTYPUPOBAaHUU U IpapuuecKoM OTOOpaKEHUH MAaTEPHAIOB 1O 3aJaHHON TeMeE.
PaGora B ManbIX rpynmax MNpd COCTAaBICHUM HMHTEIUIEKT-KapT pa3BUBACT Y
CTYJI€HTOB UHUIIUATUBHOCTh U KOMMYHUKATUBHbIE HABBIKH.

3ansTue 2. beakn. bejiku numeBoro crIpbs (2 yac.)
1. 3acnymmBanue CcOOOIIEHUI O OenKax 3JIaKOBBIX, IICEBIO3AKOBBIX M
3epHOO000BBIX KYJIBTYP.



3ansaTue 3. beaku. bejqku nuieBoro ceipbs (2 4ac.)

1. 3aCJIy1HPIBaHI/I€ COO6HICHI/II\/'1 O COCTaBe M CBOMCTBaxX OEIKOB >XKMBOTHOI'O
IMPOUCXOXKICHUA: MOJIOKA, MACA, pBI6LI, SIII.

3ansitue 4. beaxkn. KonrpoabHoe 3ansiTue (2 4yac.), B Tom uncie 1 yac ¢
NpUMEHEeHNEeM MeTOA0B AKTUBHOI0 00YyYeHHs COCTABJIEHHE HHTE/UIEKT KapThl
U padoTa B MaJIbIX TPynnax

1. CocraBnenue UHTEJJIEKT-KaPThI «benku MUIIEBOTO CBIPbSI:
CpaBHUTEIIbHAS XapAKTEPUCTUKAY.

2. KontponbsHas padora.

Cytb METOJa  COCTaBJICHUE WHTEJUIEKT-KapT  3aKII04aeTcs B
CTPYKTYPUPOBAHUU U TPAPUUIECKOM OTOOPaKEHUH MAaTEPUAJIOB I10 33JIaHHOMN TeMe.
PaGorta B MayibIx rpynmax TpU COCTABICHUM WHTEIUICKT-KapT pPa3BUBAET Y
CTYJICHTOB MHUIIUATUBHOCTb U KOMMYHUKATUBHbBIC HABBIKU.

3ansTue S. buosoruvyeckas poJb yriesoaos (2 yac.), B ToM yuciae 1 yac
C NPUMEHEHHMEM METOJAOB AKTHBHOIO OOYYEHHSI COCTABJICHHE HHTE/JIEKT
KapThl M padoTa B MaJIBIX Ipynnax

1. PaccmoTrpeHne GMOJ0THYECKON PO YIIIEBOAOB B KHUBBIX OPTaHU3MAX.
2. CocraBieHHe UHTEUIEKT KapThl «bruosornueckas posb yrieBoa0BY.

Cytb  MeTOZa  COCTaBJIEHHME  MHTEUIEKT-KapT  3aKJII04YaeTcsi B
CTPYKTYPUPOBAHUU U IPaPUUECKOM OTOOPaKEHNH MAaTEPUAJIOB T10 33JIaHHOMN TeMeE.
Pabota B MasbIx TIpynmax MOpU COCTABJIEHWM HHTEIJIEKT-KapT pa3BUBAET Y
CTYJE€HTOB UHUIIMATUBHOCTb U KOMMYHUKATHBHBIE HABBIKH.

3ansiTue 6. YriieBoAbl. YTIJI€BOJHbII COCTAB MUIIIEBOT0 CHIPbA (2 Yac.)

1. 3acnymmBanue cooOieHuid 00 yrieBojax, MPUMEHSIONUXCS B MHUIIEBOM
MTPOMBITIUICHHOCTH (TIPOM3BOIHBIE MOHOCAXapHIOB).

2. JIuKTaHT.

3ansiTtue S. YrieBojabl. YTIJ1€BOJHbII COCTAB MUIIIEBOI0 CHIPbA (2 Yac.)

1. 3acnymmBanue cooOiieHnid 00 yrieBojax, MPUMEHSIONUXCS B THUIICBOM
MPOMBIILJICHHOCTH (OJIUTO- U MOJICaXapu/ibl).

2. TectupoBanue.

3anstue 7. Jlunuabl. buosornyeckass posb JunuaoB (2 4yac.), B TOM
yucjge 1 yac ¢ mpuMeHeHHMEeM MeETOH0B AKTHBHOIO O0y4YeHHMsl COCTABJICHHE
HHTEJUIEKT KapThl U padoTa B MaJIbIX TPynnax
1. PaccMoTpeHue OMOIOTHYECKOM POJTH JIUTTUIOB B )KHBBIX OpTraHU3MAaX.



2. CocraBieHHe UHTEIIEKT KapThl «brongorudeckas poiib JUIIHIOB.

CYTL MCTOOa COCTaBJICHHUC HHTCJUICKT-KapT 3aKJII04acTCsA B

CTPYKTYPUPOBAHUU U IPaPUUYECKOM OTOOPaKEHUU MAaTEPUAIOB 10 3a/IaHHON TEME.

PabGora B MambIx I'pyliax Ipu COCTABJICHHUHW MWHTCIUICKT-KAPT pPa3BHUBACT Y

CTYACHTOB MHUIIUATUBHOCTb U KOMMYHHWKATUBHLIC HABBIKH.

3ansarue 8. Jlunuapl. JIMNUAHBINA COCTAB NUIEBOTO CHIPbS (2 Yac.)

1.

2.

3aciyiMBaHue COOONIEHUN O 3HAYCHUH M-3 U -6 MOJMHEHACHIIIEHHBIX
KUPHBIX KHCIIOT B TUTAHUH YEJIOBEKA.
KonTponbHas pabora.

3ansaTue 9. HykiennoBbie KucjaoTbl. CocTaB, CTpOeHHE, CTPYKTYPA,
OuoJioruyeckasi poJjsb (4 gac.)

1.
2.

B

PaccMmoTpenue coctaBa v CTpOCHHS HYKJIEOTUIOB.

PaccMmoTpenre 0coOOEHHOCTEN CTPOEHHUS, MPOCTPAHCTBEHHOM CTPYKTYpPBI U
ouonornyeckoi poiu JJHK u PHK.

3HAKOMCTBO C T€HETUYECKUM KOJIOM.

TectupoBanue

3amura KoHcnekTa no teMe «HyKienHOBbIe KUCITIOThD».

3ansitue 8. Buramunnl (4 yac.)

ok wWwh e

OO011ast XxapaKTepuCTUKa BUTAMHHOB.

PoJib BUTaMUHOB B MUTaHUU YEJIOBEKA U )KUBOTHBIX.

Knaccudukanus BUTaMUHOB.

Cocrasnenue Tabauipl «CpaBHUTEIbHAS XapaKTEPUCTUKA BUTAMUHOB.
TectupoBanue

3ansaTue 9. @epmentol. Ucnosib3oBanne pepMEeHTOB B MUILEBBIX

TexXHoJorusx (6 yac.)

1.
2.
3.

PaccmoTpenne MmexaHn3Ma KaTaTuTHIECKOTO ICHCTBUS (PEPMEHTOB.
PaccmoTpenue cienupudeckux CBOMCTB (hepMEHTOB.

3aciymmuBaHue COOOIEHWH O MeToAaxX TMOJdy4YeHUus (PEePMEHTHBIX
MpEenapaToB U3 PaCTUTEIBHOTO, Y)KUBOTHOTO ChIPhSi U MUKPOOPTaHU3MOB.
3aciymuBaHue COOOIIEHUH 00 HCIMOJIb30BaHUU (DEPMEHTOB MHUIIEBOTO
CBHIpbsi U1 (PEPMEHTHBIX IpernapaTax JJis MUIIEBON MPOMBIIIJIEHHOCTH.
TectupoBanue.



Tema 10. B3aumocBs3b npoueccoB o0MeHa BellecTB B opraHusme (2 4yac.), B
TOM 4uciae 1 yac. ¢ nNpuMeHeHHMEM MeETOA0B AKTHBHOIO O00y4YeHWUs!
COCTABJIeHHE HHTE/UIEKT KapThl M pa0doTa B MAJIBIX IPynnax

1. Hepa3pbsIBHOCTH BCEX OOMEHHBIX IIPOIIECCOB B OPTaHU3ME.

2. OCHOBHBIE META0OJIUTEI.

3. Perynsusi oOOMEHHBIX MPOIIECCOB.

4. CocTaBieHHE WHTEIUICKT-KapThl «PoJibh KIFOUEBBIX METaOOJIUTOB B
MEeTa0OJIMYECKHUX TTPOIIECCaX).

Cytp  MeTOma  COCTaBJIeHWE  HWHTEJUICKT-KapT  3aKJI0o4aeTcs B

CTPYKTYPUPOBAHUU U TpapuuecKOM OTOOpaKECHUH MAaTEPHAIOB 10 3aJaHHON TeMeE.
Pabora B ManblX rpynmax IpU COCTaBICHUM HHTEJUIEKT-KapT pa3BUBAaeT Yy
CTYZAEHTOB HHUIIMATUBHOCTb U KOMMYHUKATUBHbBIC HABBIKH.

JlabGopaTopHbie padoTsl (36 4yac., B TOM 4ucje 6 yac. ¢ npuMeHeHueM
METO/I0B AKTHBHOT'O 00yYeHHsl)

JlaGoparopHasi padora Nel. besaku. Boiesienune 0esikoB. @pakumOHHbII
cocTtaB 0eJIKoB. (4 yac.)

JlaGoparopnass pa6ora Ne 2. benku. CoiicTBa 0eJKOB (OcaskaeHHe
0es1KoB oz AefcTBHEM pasIHYHBbIX (¢axropos, onpeaegeHue
HU302JIEKTPUYECKOH TOUYKH 0esikoB) (4 yac.)

JlaGopaTopHnasi pabora Ne 3. beiaku. CBoiicTBa 0eJIkOB (BbICAJTITMBAHUE
0eJIKOB, JeHaTypauus 0eJkoB) (4 yac.)

JlaGoparopHasi padora Ne 4. YrieBoabl. KauecTBeHHbIE peakuu
peayuMpyouux yriesoaos (4 yac.)

JlaGoparopHasi padora Ne 5. Buramunbl. KosinuecTBeHHOE onpee/ieHue
aCKOPOMHOBOM KHMCJIOTHI (4 4ac.)

JlaGopaTopHnasi padora Ne 6. @epmenThl. CBOlCTBa )epPMEHTOB.
Oo0napyxeHue (pepMeHTOB B NHIIEBOM ChIpbe (4 4ac.)

JlaGopaTopHnasi padora Ne 7. ®epmenTshl. CBOlMCTBa ()epPMEHTOB.
TepmosiadbuiabHOCTH pepMeHTOB (4 yac.)

JlaGoparopHasi padbora Ne 8. @epmenThl. CBOMCTBA (DEPMEHTOB.
Omnpenenenue pH ontumyma ¢pepmeHToB. BiMsiHue akTMBATOPOB M
HHIMOMTOPOB HA AKTUBHOCTHL (hepMeHTOB (4 yac.)

JlabGopaTopHnasi padora Ne 9. ®epmenTsnl. CBOlCTBa )epPMEHTOB.
Cneunduunocts pepmeHToB. (4 yac.)

JlaGopaTopHbie paboOThl 7-9 MPOBOAATCS C NMPUMEHEHHWEM WHTEPAKTUBHOTO
Merona pabora B Manblx rpynnax. CTyIeHTbl NOensATCs Ha rpynmnsl 1o 2-3
YEJIOBEKA, BBINOJHSIOT OMNBITHl COMVIACHO IUIAHY 3aHATHS. 3aTEM AHAIU3UPYIOT



IMOJIYYCHHBIC PC3YJIbTATHI. B CJIydac BbIABJICHHA HGCOBH&I[GHI/IfI HUIOyT IIPUYHHBI,

00CYXal0T, JIeJIal0T BHIBO/IBI.

YUYEBHO-METOINYECKOE OBECIIEYEHHUE

CAMOCTOSATEJBHOMN PABOTBI OBYUAIOIIIUXCSI

Y4eOHO-METOINUECKOE

obOecneuenue

CaMOCTOATEIHLHOU

paboTHI

oOyuarouxcs nmo aucuummie «buoxumus» npenacrasneno B [punoxenun 1 u

BKJIFOYAET B CCO:

HJIaH-I‘pa(l)HK BBITIOJIHEHUS CAMOCTOSITEIbHOM pa6OTI>I 10 JTUCHHUIIIIMHEC, B TOM

YUCJIC IIPUMCPHBIC HOPMBI BPEMCHH HA BLIIIOJIHCHHUC 110 KAXKIAOMY 3adHHUIO,

XapaKTEePUCTHKA 3aJaHUW JUIsI CAMOCTOSITENBHOM padOoThl OOydYaroIIMUXCAd U

MCTOJUYCCKHC PCKOMCHIAIWH 110 UX BBIIIOJIHCHHIO,

TpeOOBaHUS

K

MPEACTABICHUIO U

CaMOCTOATENbHON pabOTHI;

0(hOpMIICHUIO

KPUTCPHUH OICHKH BLIIIOJTHCHUSA CaMOCTOSITEJIbHOM pa60TI>I.

pE3yNbTATOB

IV. KOHTPOJIb JOCTUXKEHUS IIEJIEH KYPCA

Ne | KonTtponupyemsie

Kozp! u aTans1 popmupoBanus

OneHoYHbIE CPEJICTBA

/Tl | pa3felnbl / TeMBI KOMIICTCHITU I TeKYIIHA IPOMEKYTOUHAS
JIACIIUILTHHEI KOHTPOJTH aTTeCTaIMs
1 Pazgen | OK-5 | 3HaeT coBpeMeHHbBIE YVO-1- OK3aMeH
Cratnyeckas OIIK- | MeTozsl onpeaeIeHus cobecenoBanue, | Bonpocsr 1-30
OHMOXUMHUS 3 XHUMHYECKOI'0 COCTaBa YO-2 -
I1K-9 | mumeBoro ceiphs U KOJIJIOKBUYM,
MPOJYKTOB MTUTAHUS; YO-3 — noknan,
COBpPEMEHHBIC COOOIIIeHHE,
MPENCTABIEHUS O IT1P-1 — Tecr,
CTPOCHUH I1P-2 —
HEOPraHUYECKUX U KOHTPOJIbHAS
OpraHMYECKUX BellecTB | paboTa,
JKUBOU IIPUPOJIBL, ITP-6 —
MPUHITUIIBI M CTIOCOOBI | JTabopaTopHas
OpTraHHu3aIuu 1 pabora,
MPOBEICHUS [1P-7 —
AKCIIEPUMEHTATBLHBIX KOHCIIEKT
HCCIICTOBAHUM,
OCHOBHBIE
XapaKTePUCTUKN
COBPEMEHHBIX
pUOOPOB U

o0opymoBaHus AJis
OMOXMMHUYECKUX




HCCIICIOBAHUM, a TaKKe
METO/JIbI U CPEJICTBA
00paboTKHM U aHAIM3a
MOJTYYCHHBIX JTAHHBIX.

YmMmeer nmoabupats
aJleKBaTHBIE METOIbI
HCCJIEIOBAHUS
XHMHYECKOI'0 COCTaBa
ITUIIEBOTO CHIPhS U
MPOJYKTOB MTUTAHUS;
HPUMECHSITh
OMOJIOTMYECKHE U
XAMHYECKHE 3HAHUS
TSI TIOHUMAaHUS
HMPUPOIHBIX SABJICHUH U
MIPOIIECCOB;
IUIAHUPOBATh U
MIPOBOJIUTH
HEe00X0aUMBIE
HCCIICIOBAHMS,
OCYILIECTBIISATh
00paboTKy
MOJTyYCHHBIX
pE3yJIbTATOB.

Brnaneer ocHOBHbIMU
METOAMHU OIPEICIICHUS
XUMHUYECKOTO COCTaBa
MUIIEBOTO CHIPhS U
MIPOIYKTOB IIUTAHHUS,
HAaBBIKAMH OCMBICIICHUS
U CUCTEMaTU3aluu
3HaHUH O KUBOU
MaTepuu AJis
ITOHUMAaHUS
OKPY’KaIOILIEro MUpa u
SBJICHUM IPUPOJIBI,
HAaBBIKAMU IIPOBECHUS

OMOXHUMHYECKUX

HCCIIeTOBaHUM

00paboTKH, aHAMHM3a U

MPEJICTaBICHHUS

MTOJTyYEHHBIX

pE3yNbTaTOB.
Pazgen Il OIIK- | KauectBennsiii coctas, | YO-3 — noknaz, | Dx3aMmeH
JnHaMmudeckas 2 KOJIMYECTBEHHOEC cooO1eHue, Bompocsr 21-30,
OMOXUMHUSA conepkanue, cporictea | [1P-1 — Tecr, 33-40

OCHOBHBIX BEILIECTB I1P-6 —

MIUIIEBOTO CHIPHS U nmabopaTopHas

IIPOJYKTOB IUTAHUSI. pabota

YMeeT aHanu3upoBaTh
COBpeMeHHBIe Hay‘-IHBIC
OMOXHMMHYESCKHUE




JAaHHBIC C IEIBI0 X
HCIIOJIF30BaHUS JJIs
MPOEKTUPOBAHUSA U
CO3/IaHHS HOBBIX
TEXHOJIOTHH 1
MUIIEBBIX POJYKTOB.
Bnageer cnocobamu u
MpUEeMaMu CO3/IaHUS
HOBBIX T€XHOJIOTHH U
MULIEBBIX MPOIYKTOB
Ha OCHOBE
COBPEMEHHBIX 3HAHHUH O
XMMHYECKOM COCTaBE U
CBOMCTBaX MHUIIEBBIX
BEIIIECTB Pa3IMYHbBIX
BHJIOB CBIPbSI.

TuIoBbIe KOHTPOJIBHBIE 3a1aHU, METOANYECKUE MATEPUAIIbI, ONIPEIEIIAIONINE
OpoUeAypbl OLICHWBAHMS 3HAHWM, yMEHMM M HABBIKOB M (WJIM) OIbITa
NEATEIbHOCTH, a TaKXe KPUTEpUM W TOKa3aTesld, HEOOXOIWMbIE I OLEHKU
3HAHWI, YMEHUH, HAaBBIKOB W XapaKTEPU3YIOIIME dTanbl (POPMUPOBAHUS
KOMIIETEHLIMM B TIPOLIECCE  OCBOECHUS  OOpa3oBaTENbHOW  MPOrpPAMMBIL,
npecranieHsl B [Ipunoxxenun 2.

V. CIIMCOK YYEBHOM JIUTEPATYPbI U TH®OPMAIMOHHO-
METOANYECKOE OBECIIEYHEHHUE JUCIHUIITIMHbI

OcHoBHas JuTEparypa
(onexmponnwvie u neuammvie uz0anus)

1. Canory6 E.B., UBanoBa T.B., Xumudeckue OCHOBBI OHOJOTHYECKHUX
nmporieccoB:  ydebHoe mocobue, Yura, W3garenpcTtBOo  3abailkaibCKOTO
YHuBepcurera, 2016. — 216 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:847226&theme=FEFU

2. KomoB B.II., IlIBenoBa B.H., buoxumus: yueOHUK 11 aKkageMHUYECKOTO
OakanaBpuata, Mocksa, IOpaiit, 2015. — 640 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:784604 &theme=FEFU

3. Mouynbckas H.H., MakcumoBa H.E. u nap., buoopranunyeckass xumusi:

yaeOHoe mocobue s By30B, Mocksa, IOpaiit, 2017. — 108 c.



http://lib.dvfu.ru:8080/lib/item?id=chamo:847226&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:784604&theme=FEFU

http://lib.dvfu.ru:8080/lib/item?id=chamo0:863683&theme=FEFU

4. CrenanoBa H.IO., Mapuenko B.U., boratsipeB A.H., buoxumuueckue

OCHOBBI TIEPEPa0OTKH M XPAHCHHUS ChIPbS PACTHUTEIBHOTO MPOMCXOXKICHUS:
yaeOHoe mocobue as 6akanaBpos, Cankt-IlerepOypr, TMOP/I, 2017. — 308 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:846425&theme=FEFU

5. Hayunble ocHOBBI (hOpMHUPOBAaHUS aCCOPTUMEHTA MUILEBBIX MPOIYKTOB C
3aIaHHBIMU CBOMCTBaMU. TEXHOIOTHM MOTYYEHUSI U EPEPAOOTKU PACTUTEIHLHOTO
ceipbs / Mensitno JI.H., barypuna U.A., Bepernosa O.1O. u np. — KpacHosipck.:
CdY, 2015. —212 c. http://znanium.com/bookread2.php?book=550153

6. lumutpues, A. [[. buoxumus [DnekTpoHHBIN pecypc]: YueOHoe mocobure
/ A. 1. Aumutpues, E. JI. AMOpocbeBa. — M.: M3narenscko-ToproBasi KOpropamus

«amkoB u K°», 2012. — 168 c. http://znanium.com/bookread2.php?book=415230

7. CmupHoB B.A. Butamunsl u kopepmeHTsl: yueoHoe ocodue Y. 2 / B.A.
Cwmupnos, FO.H. Knumoukun. - Camapa: Camap. roc. texH. yH-T, 2008. - 91 c.

http://window.edu.ru/resource/014/77014

JlonmosiHUTEIBLHAS JIUTEpaTypa
(neuammvle u snexmponHvle U30aHUs)

1. TlmakynoB, B. K. OcCHOBBI JUHAMUYECKOW OMOXUMUU [DIIEKTPOHHBIH
pecypc]: yueonuk / B. K. Ilnmakynos, }O. A. Hukonaes. — M.: Jloroc, 2010. — 216
c. http://znanium.com/bookread2.php?book=469367

2. HayuHple OCHOBBI (hOPMHPOBAHHS ACCOPTUMCHTA IHINEBBIX IMPOIYKTOB C
3aJIaHHBIMH CBOWCTBaMH. TEXHOJIOTHMHM TIOJYYCHHS W TEPepabOTKH PacCTHUTEIHHOTO
ceipbsi / Mensiino JI.LH., barypuna W.A., BepernoBa O.IO. u ap. — KpacHospck.:
CdY, 2015. — 212 c. http://znanium.com/bookread2.php?book=550153

3. HyxneunoBsie kucnotsl [DnekTpoHHBIN pecypc]| : Ot A no S/ b. Annens [u
ap.] ; mox pen. C. Mrojuiep ; mep. ¢ aHri. — 2-¢ u3. (311.). — DIJIEKTPOH. TEKCTOBBIC
nadH. (1 caiin pdf : 424 c.). — M.:. BUHOM. JlaGoparopust 3nanuii, 2015.
http://znanium.com/bookread?2.php?book=541273

4. TlumeBass OWOTEXHOJOTHS  TPOAYKTOB W3  CBHIPbS  PACTUTEIHLHOTO
npoucxoxaenus: Yue6. / O.A.Heseposa, A.FO.IlpocexoB u ap. — M.: HUL]| UHOPA-
M, 2014. — 318 c. http://znanium.com/bookread2.php?book=363762



http://lib.dvfu.ru:8080/lib/item?id=chamo:863683&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:846425&theme=FEFU
http://znanium.com/bookread2.php?book=550153
http://znanium.com/bookread2.php?book=415230
http://window.edu.ru/resource/014/77014
http://znanium.com/bookread2.php?book=469367
http://znanium.com/bookread2.php?book=550153
http://znanium.com/bookread2.php?book=541273
http://znanium.com/bookread2.php?book=363762

5. ITlpuHIUTB 1 METOBI OMOXUMHH W MOJIEKYJSIPHON OMOJIOTUH [ DJIEKTPOHHBIN
pecypce] / penakropsl K. Yuncon u JIx. Yoinkep; nep. ¢ anri. — 2-e u3ll. (31.). — M.:
BMHOM. JlabopaTopus 3HaHUH, 2013. — 848 C.
http://znanium.com/bookread2.php?book=501136

6. IImua, P. Harnsanas OHOTEXHOJOTHS M TeHETHYECKas WH)KCHEPHUs
[DnexTponnsiii pecype] / P. lmun ; mep. ¢ HeM. — 2-¢ m3a. (311.). — DIEKTPOH.
tekctoBble faH. (1 daiin pdf : 327 c.). — M. : BUHOM. JlaGoparopus 3uanwmii, 2015.
http://znanium.com/bookread2.php?book=541279

7. Poroxwun, B.B. buoxumus monoka u wmsica: yueOHuk / B.B. Poroxun. —
Cankr-IleTepOypr: I'MOP/, 2012. — 454 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:664668&theme=FEFU

8. Poroxwun, B.B. buoxumus cenpbCKOXO3SIMCTBEHHON MPOMYKINU: y4eOHUK /
B.B. Poroxwun, T.B. Poroxwmna. — Cankt-IletepOypr: TMOPJI, 2014. — 543 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:736789&theme=FEFU

9. CwmupnHoB B.A. Buramunbsl u xodepmenTsl: yuebHoe mocodbue Y. 2 / B.A.

Cmupnos, FO.H. Kimumoukun. - Camapa: Camap. roc. texd. yH-T, 2008. - 91 c.
http://window.edu.ru/resource/014/77014
10. KmumoBa A.T. Owuuncrtka ¢GepMEHTOB W METOJbl HCCIEIOBAHUS HX

KATAJIMTUYECKUX CBOMCTB: YueOHO-MeToauueckoe nocooue ais By3oB (IIpaktukym) /
A.T. Kmumoa, M.A. Enpunnes. - Boponex: HM3n-so BI'Y, 2008. - 36 c.

http://window.edu.ru/resource/476/65476
11. Metanibl B )KMBBIX OpraHu3Max: YueOHoe mocoOue AJisl JEKIIMOHHOTO Kypca

"OcHoBbI OnoHeoprannyecko xumun'" /Ymaxosua H.A., Mensunesa DO.11., babkuna
C.C, KyTteipeBa M.IIL., laraynuna A.P. T'ox: 2012 T.
http://window.edu.ru/resource/078/78078

Ilepeyens pecypcoB HHGOPMALMOHHO-TEIEKOMMYHHKAIIMOHHOM CeTH
«AHTepHeT»

1. PDB (Protein Data Base). HWudopmaiioHHbI TOpTAI O CTPYKTypE
Ouoornueckux Maxkpomorieky. http:/Amww.rcsh.org/
2. HOB - http://elibrary.ru

Ilepeyenb nHGPOPMALUOHHBIX TEXHOJIOT UM
U IPOTPaMMHOT0 o0ecrevYeHust
B mnpomecce oOydenuss 1o JUCIUIUIMHE «DBHOXMMHS» HUCHOJB3YIOTCS
CIemyIolee MporpaMMHOe oOOecleueHrne, YCTAaHOBJICHHOE Ha IEePCOHATBHBIX
kommbiorepax Illkonbl Omomenunuubl: oducHbii maker Microsoft Office 2010
npodeccuoHanbHbl  TTIOC, Bepcus 14.0.6029.1000; oOydvaromuii KOMILIEKC


http://znanium.com/bookread2.php?book=501136
http://znanium.com/bookread2.php?book=541279
http://lib.dvfu.ru:8080/lib/item?id=chamo:664668&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:736789&theme=FEFU
http://window.edu.ru/resource/014/77014
http://window.edu.ru/resource/476/65476
http://window.edu.ru/resource/078/78078
http://www.rcsb.org/
http://elibrary.ru/

nporpamm 7-Zip, Bepcus 9.20.00.0; oOyuaromuii komruiekc nporpamm Abbyy
FineReader 11, Bepcus 11.0.460; oOyuaronuii komruiekc mporpamm Adobe
Acrobat XI Pro, Bepcust 11.0.00; 6paysep mis padotsl B cpeae WWW Coogle
Chrome, Bepcusi 42.0.2311.90; oOywatouuit komriuiekc mnporpamm CoreDraw
Graphics Suite X3, Bepcus 13.0.0.739.

JIJisl TOATOTOBKU TPE3CHTANMA K JICKIIMOHHBIM U MPAKTHYCCKUM 3aHSATHUSIM
ucronb3yercss mporpamma PowerPoint. IIpu moaroTtoBke WHTEIUIEKT-KApT —
crnenuanbHbie MporpaMMmbel MindManager, MindMap u ap.

VI. METOANYECKHUE YKA3AHUA
ITO OCBOEHUMIO U CHUITJIMHBI

B cooTrBercTBME ¢ YyueOHBIM IUIAHOM 10 JAUCIHUIUIMHE «buoxumus»
IPELYCMOTPEHBI JIEKIIMOHHBIE, MTPAKTUYECKUE, JIADOPATOPHBIE 3aHATHUSA, a TaKkKe
caMoCTOATeNIbHAsA paboTa CTyIeHTA.

Ha 7nexkuMoHHBIX  3aHATHSAX  CTYJEHTY IHpeaocTaBisieTcss  Oas3ucHas
uHbopMalusi MO KypCy, PAacKpbIBAlOTCS OCHOBHBIE TIOHATHS, W3J1ararTcs
OCHOBHBIE TIOJIO)KEHUS TEOPHUH, TUIIoTe3. BaxkHelmas 3a1a4ya JEKIMOHHOTO Kypca
— (hopMupoBaHKEe YMEHHI BbIJIETIEHUS TPOOJIEM, TOCTAHOBKU U TPOBEPKH THIIOTE3,
OLICHKA COBPEMEHHOI'0 COCTOSIHUS HaYKH. JIEKIIMHU 3aKJ1a/IbIBalOT OCHOBBI HAyYHBIX
3HAHWI y CTYJEHTOB, SIBJISIOTCS METOAOM U CPEACTBOM (DOPMUPOBAHMS HAYUHOTO
MbIlUIeHU. JIEKUMOHHBI MaTepuanl HEeOOXOAMM CTyAEHTaM [l JajibHeWInen
paboTBI IO OCBOCHUIO MPOTPAMMBI AUCLUTIIHHBI.

Ha mnpaktuyeckux 3aHATUSX OOJbIIOE 3HAUYEHUE HMEET CaMOCTOSTEIbHAs
HOJIFOTOBKA CTYJIEHTOB 110 TEME 3aHATHs, KOTOpas OOBSBISETCS MPENoaaBaTessim
3apaHee. Takke B Hadalle ceMecTpa CTyACHTaM MpPEJOCTABISIETCS IUIAH U
KaJICHJapHbIN rpaduK TpoBeIeHUs MPAKTHUECKUX U Ja00paTOPHBIX 3aHATUH.

[Ipu moAroToBKE K MPAKTUYECKOMY 3aHSATHIO HEOOXOIUMO OTTaJIKUBATHCS OT
TEOPETUYECKUX 3HAHUMN, TOJYUYECHHBIX Ha JIEKIIMOHHOM 3aHATUU, KOTOPBIE CIEAYyET
pacupuTh, YriyOuTh W NPOWJUTIOCTPUPOBATH C TMOMOIIBIO JIOMOJHUTENIbHBIX
UCTOYHUKOB HuHpopMainuu. Ilpu 3TOM BakHOE BHUMAHHUE JOJDKHO YACNATHCA
CTPYKTYPUPOBAHHIO M CUCTEMATU3ALMM MPEACTAaBIECHHOT0 Marepuaia. B ciyuae
MOATOTOBKM  COOOIEHUST HEOOXOAMMO CHAOIUTh €ro Mpe3eHTaIuell Wiu
Pa3IaTOYHBIM MaTEPUATIOM.

Ha naGopaTopHbIX 3aHATHSX MPOUCXOJIUT MNPUOOpPETEHUE CTyAEHTaMu
YMEHUN W HAaBBIKOB NPAKTUYECKON pabOThl C J1abOpaTOpHBIM 00OPYIOBAHUEM,
XUMUYECKOM TOCYJOM M pEakTHBaMH, OCBOCHHE METOJUKH IPUTOTOBJICHUS
pacTBOpPOB HYKHBIX KOHILIEHTpAlWd, MOJYyYEHWE NEPBUYHBIX HABBIKOB I10



OMHMCAHUI0 W OGOPMIICHUIO PE3YJIBTATOB JKCIEPUMEHTOB, (POPMYIHPOBAHUIO
BBIBOJIOB.

[{ukn maGopaTOpHBIX 3aHATHI 00S3aTEIILHO HAYMHACTCS CO 3HAKOMCTBA C
TEXHUKOM Oe30macHOCTH Mpu pabore B Xxumuueckou sadoparopuu. CTyaeHTHI
OCBaMBAIOT COOTBETCTBYIONINE WHCTPYKIIMH, 3aT€M TIPOBOAMUTCS KOHTPOJILHBIN
OTpOC, TIOCTIE YETO JIeJaeTcs COOTBETCTBYIONIAS 3alUCh B )KypHAJle MHCTPYKTaXa.
CTyneHTsl, He TPOIISANINE HHCTPYKTAX, K BBITIOJHEHUIO JTa00OPaTOPHBIX padboT HE
nomyckarorcs. O0s13aTeIbHBIM TPEOOBAHUEM TAKXKE SBISICTCS HAJTUYHE y CTY/ICHTA
XaJara.

CtyneHTbl  JTOJDKHBI ~ OBITH  MOJTOTOBJIEHBI  TEOPETHYECKH K  TEMeE
nabopaTopHoil paboThl. B Hauane 3aHATHS TpenojaBaTeib MPOBOJUT YCTHBIN
OMpocC, YTOOBI BBISIBUTH CTENEHb TOTOBHOCTHU CTYJAEHTa K JabopaTopHOil padoTe.
[lepen HeMOCPEACTBEHHBIM BBITTOJIHEHHEM pPaOOTHI CTYIASHTHI 3HAKOMSTCS C
METOJMKON KCIIEPUMEHTA, TOTOBAT HEOOXOAMMBIC PEaKTUBHI U IPpHOOpPH. BmecTe
C mpemojaBareieM pa3OuparoT XOJ OImbITa, OOpaias BHUMAHUS Ha KITIOYEBHIE
MOMEHTHI. [lo OKOHYaHHMIO TMPAKTUYECKOM YacTu J1labopaTOpHOM paboOThI
HEOOXOJMMO TPOU3BECTH pPACUEThl, 3alKUcaTh YPABHEHHS OHMOXUMHUYECKHUX
peakiuii, 1aTh 0OBICHEHHE MOTYYEHHBIM pe3yiIbTaTaM, ChOPMYIUPOBATH BHIBOIBI.
Odopmienue oTyeTa 0 J1a00paTOPHOM pabOTe OCYIIECTBIACTCS JIMOO HA 3aHSITHUH,
a0 mocie Hero. 3amuTa OT4eTa MPOMCXOJIUT Ha CIEAYIONEM JIabopaTOPHOM
3aHSTHH.

CamocTosiTenbHass padoTa CTYyACHTA SIBISIETCS HEOTHEMIJIEMBIM AJIEMEHTOM
IporpaMMbl  TUCHUIUIMHBL. JTa 4YacTh Y4eOHOM IUIAaHUPYEeMOW  paboTh
BBITIOJIHAETCS TI0 33JIaHUIO U MPU METOJUYECKOM PYKOBOJICTBE MPEMOaBaTeNsl, HO
0e3 ero HemocpeAcTBEHHOTO yuyacTusa. CamocrosiTenbHas paboTa HampaBlieHa Ha
YCBOCHUE CHCTEMBbl HAyYHBIX W TPO(EeCCHOHATBHBIX 3HaHUM, (HOPMHUPOBAHUE
YMEHUH W HaABBIKOB, NPHOOPETCHHE OIBITA CaMOCTOSTCIILHONH TBOPUYECKOU
JESTEIIbHOCTH. 3aJaHusl Ui CaMOCTOSITENIbHOM pabOThl CTYIGHTOB U €€ yueOHO-
MeToIMYecKoe obecrnieueHne npeacTaicHsl B [Ipunoxenun 1.

K cmade sk3aMeHa JOMYyCKArOTCS TOJBKO T€ CTYIEHTHI, KOTOPhIE HE MMEIOT
3aJI0JDKCHHOCTEH M0 TEKYIIEMy KOHTPOJO, T.6. UMM YCHEIIHO BBIMOTHEHBI
WHUBUyalIbHbIE 3aJ]aHusl, CIIaHbl KOHTPOJIbHBIC PAOOThI W TECTOBBIC 3aJaHUS,
3aIUIEHbl OTYETHl MO JabopaTopHbIM padotaMm. sl MOATOTOBKH K JK3aMEHY
CTyJIEHTaM TIPEIJIararoTCs HK3aMCHAIMOHHBIC BOIPOCH], OXBATBHIBAIOIIUE M
CHUCTEMATU3HUPYIONINE KaK TCOPETHUUCCKUH, TaK U MPAKTHICCKUN MaTepHas Kypca.
Ha npempk3aMeHallnOHHON KOHCYIBTAIIMHU MPEIoAaBaTelh BMECTE CO CTYJACHTAMHU
pa3dupaeT HECKOJBKO 00pa3lioB  SK3aMEHAIlMOHHBIX  OWJIETOB M JaeT
PEKOMEHAITNH TI0 TTOATOTOBKE OTBETA.



CryneHtam clleqyeT OCBaWBaTb TEOPETHUYECKUE 3HAHUSA  PETYJSPHO,
CUCTEMATUYECKH, IOCIEAOBATEIbBHO OT 3aHATHS K 3aHATHIO, TINATEIBHO
TOTOBUTBCSI K MPAKTUYECKUM U Ja0OPAaTOpHBIM paboTaMm, B OTBEJICHHBIE CPOKHU
BBINOJHATh WHIUBUAYAIbHbIC 33JaHUS, KOHTPOJIbHbIE pPabOThl, COCTaBIATh M
3alMIIATh OTYETHI MO Ja0OPATOPHOMY MPAKTHUKYMY U Ap. TOIBKO B 3TOM ciiydae
MOKHO O0XXHMJaTh BBICOKMH YPOBEHb YCBOEHHUS Marepuana, (popMUpOBaHUS
HEOOXOMMBIX KOMIIETEHIIMH 1, KaK CJIEJICTBUE, YCICIIHYIO CIayy SK3aMeHa.

Vil. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
JANCHUITJINHBI

JIeKLIMOHHBIE M TPAKTUYECKUE 3aHATHUS MPOBOJATCA B  ayJUTOPHH,
OCHAILIEHHOM MYJbTUMEIUUHBIM O0OpYJOBaHUEM, CaMOCTOsATEIbHAs pabdoTa
CTYJEHTOB B YMTAJbHBIX 3ajlax HaydyHOU Oubmmorexe /IBDY um KOMIBIOTEPHBIX
kinaccax Ilkosel OMOMETUUMHBI CO CBOOOAHBIM JOCTynoM. JlabopatopHsie
3aHATUS TPOBOJATCS B Y4eOHOM mabopaTopuu, OCHAIEHHOW HEOOXOIUMBIM
o0opy/ioBaHUEM (BBITSDKHOM IIKag, BOJSHOM TepMOCTaT, HACTOJIbHAs MUHU-
HeHTpudyra, CeKTpopOTOMETp, BEChl TEXHUYECKHE, BEChbl aHaiuTHdyeckue, pH-
METP U JIp.), XUMUYECKOUN MOCYA0M U PEAKTUBAMH.

JlexumonHast aynuropus Mouno6sok HP ProOne 400 G1 AiO 19.5" Intel
r. BmaguBocTtok, o. Pycckuii 1. Core i3-4130T 4GB DDR3-1600 SODIMM
Asaxc 1.10, Kopmyc 25.1, ayn. (1x4GB)500GB; OxpaH MpOeKIIMOHHBIN
M422, mromazns 158,6 > Projecta Elpro Electrol, 300x173 cm;

MynpTuMeauiiHbIi npoekTop, Mitsubishi
FD630U, 4000 ANSI Lumen, 1920x1080;
Bpe3snoii unrepdeiic ¢ cucremoit
aBTOMAaTUYEeCKOTO BTSTMBaHus kabemneit TLS
TAM 201 Stan; loxymeHT-kamepa Avervision
CP355AF; MukpohoHHas neTanyHas
pagnocuctema ¥YBY nuamazona Sennheiser
EW 122 G3 B cocTaBe 6ecripoBOTHOTO
MuKpo¢oHa u npuemMHnka; Komek
BuzgeokoH(pepenicassu LifeSizeExpress 220-
Codeconly- Non-AES; CereBas Bugeokamepa
Multipix MP-HD718; /Ise XXK-nanemnu 47",
Full HD, LG M4716CCBA; Iloacucrema
ayZMOKOMMYTAlLIUU U 3BYKOYCHIJICHUS;
LEHTpaJIn30BaHHOE OecriepeboiiHoe
o0ecrieyeHne MEKTPONUTaHUEM

VYueOHnast maboparopust Momno6:ok Lenovo C360G-i34164G500UDK;
r. BnaguBoctok, 0. Pycckuii 1. DkpaH ¢ anekrponpuBoaoM 236*147 cm Trim



Asixe 1.10, Kopmyce 25.1, ayn.
M311, mromans 96,6 M°

YyeOnas aboparopus

r. Bnagusoctok, 0. Pyccknii 11.

Asixe 1.10, Kopmyce 25.1, ayn.
M316, mwiomans 96,3 M

Yuranbusle 3aibl HayuyHnon

Screen Line; ITpoextop DLP, 3000 ANSI Lm,
WXGA 1280x800, 2000:1 EW330U
Mitsubishi; ITogcucrema
CHEIUAIN3UPOBAHHBIX KPETIICHUI
ob6opynoBanuss CORSA-2007 Tuarex;
[Toncucrema BUIEOKOMMYTAlUU: MAaTPUYHBIN
kommyTtaTtop DVI DXP 44 DVI Pro Extron;
yanuautens DVI no Butoi mape DVI 201
Tx/Rx Extron; I[Togcucrema
ayTMOKOMMYTAIIMH U 3BYKOYCHIICHUS;
aKyCTUYECKasi CUCTEMA JIJIsl IOTOJIOUHOTO
moHTaxa SI 3CT LP Extron; Mukpodonnast
neriau4Has paguocucrema ¥YBY nuanasona
Sennheiser EW 122 G3 B coctaBe
06ecrpoBOTHOTO MUKPO(OHA 1 TPUEMHUKA;
uupooit ayauomnpoueccop DMP 44 LC
Extron; CeTteBoii KOHTPOJIIEP yIIPaBICHUS
Extron IPL T S4; 6ecnipoBoanbie JIBC mst
oOyuaromuxcst odecrieueHsl CHCTeMor Ha 6a3e
touek pocryna 802.11a/b/g/n 2x2 MIMO(2SS)

Crnekrpodoromerp «UNICO-1201»
JIromuHOCKON «DUITUHY

bans repmocratupyromas «TXK-Th-01»
Konaykromerp EC 215

Becet Acom CAS MWP-150

XosmogunbHUK «buproca

Momno610k Lenovo C360G-i134164G500UDK
¢ Hcrounnkom Gecriepe0OMHOro MUTaHUS
Powercom SKP-1000A; DxpaHn ¢
anekTponpuBoioM 236*147 cm Trim Screen
Line; ITpoextop DLP, 3000 ANSI Lm, WXGA
1280x800, 2000:1 EW330U Mitsubishi;
[Toacucrema cnenuain3upoOBaHHBIX
kperuieHnii o6opynosanuss CORSA-2007
Tuarex; [logcucrema BUACOKOMMYTAINU:
MaTpuuHblii koMMmyTatop DVI DXP 44 DVI
Pro Extron; ynnmuuaurens DVI o Buroi nmape
DVI 201 Tx/Rx Extron; Ilogcucrema
ayJIMOKOMMYTAIlMU U 3BYKOYCUJICHUS;
aKyCTUYeCKasl CUCTeMa JJIsl IOTOJIOYHOTO
monTaxa SI 3CT LP Extron; MukpodonHas
neTianyHas paguocucrema Y BUY nnamasona
Sennheiser EW 122 G3 B cocTase
0ecrpoBOJHOT0 MUKpOGOHA U TPUEMHHUKA;
uppooit ayauomnpoueccop DMP 44 LC
Extron; CeTeBoil KOHTpOJIEp YIpaBIECHUS
Extron IPL T S4; 6ecnipoBoansie JIBC mnst
oOyuJaronuxcst o0ecreueHbl CHCTEMOM Ha 0aze
touek pocryna 802.11a/b/g/n 2x2 MIMO(2SS)

Mowno6mox HP ProOrme 400 All-in-One 19,5



oubmorexku IBOY ¢ OTKPHITHIM
JOCTYIIOM K (hoHIy

r. Bnagusoctok, 0. Pycckuii 1n.
Asike 1.10, kopnyc A - yposens 10

KoMnbrorepHslii kinacc

r. Bmamusoctok, o. Pycckuit 1.
Asxc .10, Kopmyc 25.1, ayn.

M621, momans 44.5 M2

(1600x900), Core 13-4150T, 4GB DDR3-1600
(1x4GB), 1TB HDD 7200 SATA, DVD+/-
RW,GigEth,Wi-Fi,BT,usb kbd/mse,Win7Pro
(64-bit)+Win8.1Pro(64-bit),1-1-1 Wty
Ckopocts gocryna B Uatepaer 500 MoOuT/cex.
Pabouue mecta a1 Arofei ¢ orpaHUYEeHHBIMU
BO3MOXXHOCTSIMU 37I0POBbSI OCHAIICHBI
JIMCIUICSIMU U pUHTEpamu bpaiiis;
000py/I0BaHbI: MOPTATUBHBIMU YCTPOHCTBAMHU
JUTSL YTEHUS TIOCKOTIEYaTHBIX TEKCTOB,
CKaHUPYIOIUMHU ¥ YUTAIONIUMHI MAITHHAMU
BUJICOYBEIMUUTENIEM C BO3MOKHOCTHIO
PETYIISAINA [[BETOBBIX CIIEKTPOB;
YBEJIMYUBAIOIIMMU 3JIEKTPOHHBIMH JIyIIAMU U
VIIBTPa3BYKOBBIMH MapKHUPOBITUKAMU

Momnobmox Lenovo C360G-i34164G500UDK
19.5" Intel Core i3-4160T 4GB DDR3-1600
SODIMM (1x4GB)500GB Windows Seven
Enterprise - 17 mrryk; IIpoBoanast cets JIBC —
Cisco 800 series; 6ecripoBoatbie JIBC st
oOyJaromuxcs odecrieueHbl CUCTEMON Ha 0aze
touek mocryna 802.11a/b/g/n 2x2 MIMO(2SS)



IIpunoxenue 1

MMHUCTEPCTBO OEPA30BAHMS 1 HAVKH POCCUMCKON ®EJIEPAITN

qbezlepaanoe TroCyaAapCTBEHHOC aBTOHOMHOC O6pa3OBaTeJ'II)HOG YUPCKACHUC BBICIICTO 06p330BaHI/I$I
«/{aabHEeBOCTOYHBIN (eepaibHbI YHUBEPCUTET»
(ABDY)

KOJIA BUOMEJIUIINHBI

YYEBHO-METOJUYECKOE OBECITEYEHUE CAMOCTOSTEJBHOM
PABOTbBI OBYYAIOLIIUXCSA
no aucuniuinie «buoxumusny
Hanpasienue noaroroBku 19.03.01 buorexnosiorus
npoduis «llurieBas OMOTEXHOIOT U
dopma NOArOTOBKYU OYHAS

BaaguBocTok
2018



Ilnan-rpa¢guk BHINOJIHEHUS CAMOCTOATEIbHON PadoThl O JMCUMILINHE

Ne Hara/cpoku

BBINMOJHEHUA
n/n

Bun
CaMOCTOSTEJILHOM
padoThI

IpumepHbIe
HOPMBI
BpEeMeHH Ha
BbITIOJIHEHH €

®opMa KOHTPOJISI

1 2-17 Henenu

MOATOTOBKA K
MPAKTUYECKUM
3aHITHIIM

64

YO-1 —cobGecenoBanne
YO-2 — KOJIOKBUYM

2 2-4 Henenu
7-9 Henenu

12-13 "Henenu

MOJArOTOBKA
COOOIICHUH 1
MPE3EHTaLHI 10
3a/IaHHBIM TEMaM

VO-3 — nokian,
CO00IIIeHnE

3 1-18 menenu

MOJITOTOBKY K
BBITOJIHEHUIO H C/1a4e
J1a00paTOPHBIX pabOT

[TP-6 — naGoparopHas
pabora

4 8-9 Henenu

U3yYEHUE TeM
TEOPETUYECKOTO
Kypca,
3aITaHUPOBAHHBIX
I
CaMOCTOSITEIIHOTO
ocBoeHus (Butamunsl,
HyxnenHnosbie
KHCIIOTBI) U
MOJIFOTOBKA OTYETHBIX
MaTepHaoB

ITP-1 — tect
I1P-7 — xoHCIIEKT

5 3, 6-10, 14 uenenu

MOATOTOBKY K
MIPOBEPOYHBIM
paboram,

TECTHUPOBAHUIO

[TP-1 — Tect
[1P-2 — koHTpOIbHAA
pabora

6 DK3aMeHaI[MOHHAS
ceccust

IloaroroBka x
SK3aMEHY

364

9K3aMCH

PexomeHnaanuu mo caMmoCcTosATEIbHOM padoTe CTYACHTOB

CamocrositenpHas pabora crynenta (CPC) mo mucrumamHe «buoxumusny

BKJIIOYACT CJIICAYIOIIUC BUABI ACATCIbHOCTH!




- mpopaboTka yuyeOHOro marepuana (0 KOHCIEKTaM, Y4eOHON M Hay4yHOM
JUTEpaType);

-  W3y4YCHHE TEeM TEOPETHYECKOr0 Kypca, 3alVlaHUPOBAHHBIX TS
CaMOCTOATENHLHOTO ocBOoeHMs (Butamunbl, HykiienHOBBIE KUCIIOTHI);

- TIOATOTOBKAa M BBIIOJHEHHE OTYETHBIX MAaTEpHAIOB MO TEMaM,
3aIUTAHUPOBAHHBIX JJII CAMOCTOATENBHOTO OcBoeHUs (Buramuubl, HykiienHoBbie
KHUCJIOTHI);

- MIOATOTOBKA K MPAKTUYECKUM 3aHATHUSM;

- IOATOTOBKA COOOIIEHUH U MIPEe3EHTAIUH 110 3aIaHHBIM TEMaM;

- MMOJITOTOBKA M BBIMOJHEHUE OTYETHBIX MaTePUAIOB MO TeMaM MPaKTUYECKUX
3aHSTHUM;

- MIOATrOTOBKA K BBINOJHEHUIO U claye JIabOpaTOpHBIX padoT;

- IOATOTOBKA K KOHTPOJIBHBIM padoTaM, TECTUPOBAHUIO, IK3aMEHY.

Ha camocTostensHyo paboTy peKOMEHIyeTCs yAETSITh B CPEAHEM 2 Yaca B
Henento.  Ilnman-rpaduk BemonHeHuss CPC no aucuuruinHe «bUOXUMMHS
IpeJICTaBjIeH B TaOuLE.

MeToandeckue yka3anusi K BoinojiHeHuo CPC

[TpopaboTka yueOHOro MaTepuaia ¢ UCMOJIb30BaHUEM KOHCIIEKTOB JICKIIUM,
y4eOHOM ¥ HAy4YyHOM JUTEepaTyphl [OJDKHA OCYIIECTBISITHCA — PETYISIPHO,
IIOCJIEOBAaTEIBHO Ha IPOTSHKEHHH BCErO CEMECTPA. IJTO MO3BOJMUT YCIEIIHO
OCBaMBaTh CIEAYIOIIUE TEMBI.

[Ipy wu3yyeHUM TEM TEOPETHYECKOro Kypca, 3allJJaHUPOBAHHBIX IS
CaMOCTOATENBLHOTO ocBoeHUs (Butamuubl, HykiaenHOBbIE KHCIOTBI) HEOOXOIUMO
CaMOCTOATENbHO HM3YyYHUTh COOTBETCTBYIOIIME pa3/eiibl YYEOHHKOB M YYEOHBIX
nocodbwuit mo ouoxumun, MHTEpHET-UCTOUHUKU U IPYTHUE MaTEPHUAIIbI.

B kauectBe OTUeTHBIX MaTepHalioB MO TemMe «ButamuHbD) HEOOXOIUMO
MOATOTOBUTH CBOJHYIO TaONUIly, KyJa BHECTH CBEICHHS O BOJO- (BHUTAMHUHBI
rpynnel B, ackopOuWHOBasi KMCIO0Ta, PyTHH) U KUPOPACTBOPUMBIX (BUTaMHH A,
ButamuH E, Butamun [, Butamun K) BuTamunHax. B Tabmmie n0KHBI OBITH
MIPE/ICTABIICHBI CIENYIOUIUE CBECHHUA: MOJTHOEe U OYKBEHHOE Ha3BaHWE BUTAMHUHA,
CYTOYHBbIE HOPMBI MOTPEOJICHUS, MHILEBbIE HCTOYHUKH, OHOJIOTMYECKas pOJb,
KoepMeHThI/DepMEHThI, TOCIAEACTBUS THUIO- W  aBUTAMHUHO3a, BJIUSHUE
TEXHOJIOTUYECKNX O00pab0OTOK Ha aKTUBHOCTh BuUTamuHA. JTOT BUA CPC
MaKCUMaJbHO MOXET ObITh olleHeH B 10 0amioB. YUWTHIBaeTCS COCp>KaHUE
TaOHIIBI U YMEHUE OPUEHTUPOBATHCS B TIPEICTABICHHBIX JTAHHBIX.

B kauecTtBe OTuUeTHBIX MarepuanoB Mo TeMe «HykiIeMHOBBIE KHCIOTHI»
HEOOXOJMMO TMOATOTOBUTh KPATKUIl KOHCHEKT, B KOTOPOM CJEAYyeT OTpPa3uTh
CJIEIYIOLIME BOIPOCHI: OCHOBHBIE THUIIbI HYKJIEMHOBBIX KHCJIOT, HYKJICOTHIHBIN



cocrab JIHK u PHK, crpoeHne MoyeKyJlbl HYKJIEOTHIOB, OHOJIOIHYECKOE
3HaueHUe M (QYHKIMH HYKJIECMHOBBIX KUCIOT B opraHusme. [Ipu cnaye koHcnekTa
NpernojiaBaresib MNpejaraet CTYACHTY OTBETHTh Ha HECKOJIBKO KOHTPOJIBHBIX
BOIIPOCOB, YTOOBI yOEUTHCA B YPOBHE OCBOEHHUSA MM 3ToW Tembl. DTOT Bua CPC
MaKCUMAJIbHO MOXET ObITh olleHeH B 10 OayyioB. YUUTBHIBAETCS COJEpKAHUE
KOHCIEKTA U MOJHOTA ¥ IPAaBUIILHOCTh OTBETOB Ha BOMIPOCHI IIPU YCTHOM OMPOCE.

Onnum u3 BunoB CPC 1o AUCIUIIIMHE SIBISIETCS MOJATOTOBKA COOOIIEHUN 1
MYJIbTUMEIUMHBIX TTPE3CHTAIMH 10 33/ITaHHBIM TEMaM.

Tembl cood1IeHMIT

1. benku mnumIEBOro Cchipbsi (OCJNKH 3JIaKOBBIX, IICEBA0O3/IaKOBBIX U
3epHOO0OOBBIX KYJIbTYP, MOJIOKA, MSICA, PHIOBI, SIHII).

2. YrneBoApl TNHUIIEBOTO  CHIPbS, MNPUMEHSIONMECS B  IHIICBOM
MPOMBINLJICHHOCTH  (TJIMKO3UIbl, CaXapOKHUCJIOThI, CaxapoCHUpPThl, Kpaxmal,
MEKTUHOBBIE BEILIECTBA, arap-arap, KapparuHaH, aJbIr'MHOBBIE KUCIIOTHI).

3. UctouHukd ®-3 U ®-6 TMOJUHEHACHIIICHHBIX JKUPHBIX KHUCIOT U HX
3HAUYCHUE B MUTAHUU YEJIOBEKA.

4. HWcnonb3oBanue (HEpMEHTOB TMHUIIEBOTO ChIPbs U (DEPMEHTHBIX
MIPENapaToB B MMUILEBBIX TEXHOIOTHUAX.

ITpu nmoaroroBke cooOIIeHU HEOOXOAMMO OCBETUTD CIICTYIONINE BOIPOCHI:

- no meme «benxku nuwesozo cvipbay — colepkanue 0enka, PpakIUOHHBINA U
WHJMBUAYAJIbHBIA COCTAB, OMOJIOTMYECKAs IIEHHOCTh OCJIKOB JJAHHOTO BUJIA CHIPHS;
BO3MOXXHBIE TIPOOJIEMbl TMPU TEXHOJOTHMUECKON TMepepadoTKe; HCIOIb30BaHUs
OENIKOB JAHHOTO BHUJA CHIPbS B CO3/IaHWU THIIEBBIX MPOIYKTOB MAacCOBOTO H
CIELHUAIBHOTO HA3HAYCHHSI.

- no meme «Y2ne600vl nuwjeo2o Cuipvsy, MPUMEHSIONIUECS B IHIIEBOM
MIPOMBITIUIEHHOCTW» — MUIIEBbIE UCTOYHUKH, COJIepKaHue, CTPYKTypHas popmyia,
(GyHKIIMOHATBHBIE CBOMCTBA W HA3HAYCHHE MPU HCIOJIL30BAaHUU B IHUIIEBHIX
TEXHOJIOTUAX, BIIUSHUE Ha 3I0POBHE YEIIOBEKA.

- no meme «Mcmounuxku -3 u @-6 NOJUHEHACHIWYEHHBIX HCUPHBIX KUCTIOM U
UX 3HAYeHue 8 NUMAaHUU 4en08eKka» — CTPyKTypa, KJacCu(pHUKalus 1 HOMEHKIIaTypa
MOJIMHEHACHIIIEHHBIX KUPHBIX KUCIOT MUIIEBOTO ChIPhs; MUIIEBbIE HCTOUHUKU (-
3 ¥ ®-6 MONMHEHACHIIEHHBIX JKUPHBIX KUCIOT; OMOJIOTUYECKAS] POJIb dTUX KHUCIIOT
JUTst QYHKIIMOHUPOBAHUS OPTAaHU3Ma YEJIOBEKa; MOCIEACTBUS HETIOCTATOYHOCTH (-
3 MOJMHEHACHIIICHHBIX KUPHBIX KUCJIOT B MUTaHUHU.

- no meme «Hcnonvzosanue epmeHmos nueso2o coipbs U hepmeHmHvlx
npenapamos 8 NUULeblx MexHoI02UsAX» — UCTOUHUKHU (PEPMEHTOB PacTUTENIBHOIO,
KUBOTHOTO W MHUKPOOHOTO MPOUCXOXKIEHUS; CIIOCOOBI MOMy4YeHHs] (PEPMEHTHBIX
pernaparoB; HMCHOJIb30BaHWE  (EPMEHTOB B  MACHOW, XJ1e000YJIOUHOM,



KOHJIUTEPCKON MPOMBIIUIEHHOCTH, MHUBO- W KBAaCOBAPEHUM, IPHU IMPOU3BOJICTBE
COKOB U BUHA, MUIIEBBIX KOHLIEHTPATOB U JIp.

[Ipu moaroroBke cooOIIeHUH HEOOXOIUMO MPUIEPKUBATHCS CIIETYIONIUX
pexkoMenanui. [IponomKUTEbHOCTh BBICTYIUICHHS JOJKHA OBITh HEe Oojee 15
MuH. ColepkaHUE JOJDKHO OCBEIIATh BCE HEOOXOOUMBIE I PacCCMOTPEHHS
Borpockl. CleayeT HCMNOJb30BaTh TOJBKO T€ TEPMUHBI W TOHSTHUS, 3HAYCHUE
KOTOPBIX M3BECTHBI BHICTYMAIOIIEMY U B Clly4ae HEOOXOJIUMOCTH OH MOXET JaTh
MOSICHEHUS JJIsl ayAuTOpuu. JIOKIaauuK JOJKEH XOPOIIO 3HATh MaTepral o TeMe
CBOETO BBICTYIUICHUS, OBICTPO U CBOOOJHO OpUEHTUPOBaThCs B HeM. CienyeT
NPUAEPKUBATBCS  COJACP)KAHUS Tpe3eHTauuu. HemomycTuMo 4uTath WK
MOBTOPATh HAM3YCTh TEKCT CiaiioB. Peub pokmamumka MODKHA OBITH YETKOM,
BHATHOM, yMepeHHOro Temra. [locie BhICTYIIeHUsT JOKIaAUYUK JOJKEH YMETh IO
CYILIECTBY OTBETUTH HA BOMPOCHI ayIUTOPHUHU.

[Ipyu moATroTOBKE MpPE3EHTAIIMU CJIEAYET PYKOBOACTBOBATHCS CIEAYIOIIUMU
pekoMmeHaanusaMu. Ha mepBoM ciaiine Ao/KHa ObITh OTpakeHa HHQopMalus o
HA3BaHUU TeMbl (COOOIEHHSA) M aBTOpe Mpe3eHTanuu. Kaxapiil ciaiia qoikeH
UMETh 3aroJoBOK, MH(pOpMalUs Ha HEM JIOJHKHA COOTBETCTBOBATH COEP’KAHUIO
noknaga. Ha cmaiime 10/DKHO OBITh MHHUMAIbHOE KOJMYECTBO TEKCTA,
uHpopMaIMio claeAyeT MNPEeACTaBiIsSITh B BHUAE TaOiuWil, Auarpamm, rpaduxos,
PUCYHKOB, CXeM U Jp. /{151 Bcex ciaiiIoB mpe3eHTauuu He0OX0AUMO UCTIOIb30BaTh
onuHakoBoe odopmieHue. pudt s 3aronoBka He MeHee 24 0T., s
OCHOBHOTO TeKcTa — He MeHee 18 niT. [[ns nBeToBOoro ogopmiieHust — He 6osiee 3-x
I[BETOB Ha OJIHOM cJaiiie. Bce crnaiipl TOMKHBI OBITH TPOHYMEPOBAHBI.

OnenuBaHre COOOIIEHWM U Tpe3eHTanuid ocymectsisercs 1o 10-
THOAJILHON IIKaje. YYHUTBIBAIOTCS COOTBETCTBHE COACP)KAHHUS TEME COOOIISHHS,
MOJHOTA W CTPYKTYPUPOBAHHOCTh MPEJACTABICHHOTO MaTepuaia, I[ojaya
MaTtepualia, KOHTAKT C ayIUTOPUEH, OTBETHI Ha BOMIPOCHI.

[TonroroBka K BBIMOJHEHUI0O M cllade Ja0OpaTOPHBIX paboT J0JKHA
OCYUIECTBIIATHCS CBOEBpEeMEHHO. [nan-rpaduk BeinoaHeHUs 1a00paTOpHBIX padboT
JIOBOJUTCS 1O CBEJICHUSI CTYJICHTOB B Hayaje CEMeCTpa.

[ToaroToBKka K MPOBEPOYHBIM pabOTaM, TECTUPOBAHMIO, KOJUIOKBHYMawm,
AK3aMEHY JI0JKHA MPOXOJUTh B COOTBETCTBUU C IUVIAHOM MPAKTUYECKUX 3aHITUU U
paclucaHreM CJlayd 7K3aMEHOB B BECEHHIOIO CECCHI0. Bompochl [jisi MOArOTOBKU
npejcTasiieHsl B [Ipunoxenuu 2.
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MMacnopt ®OC

o AucuuIInae buoxumus

Konx n dopmynupoBka

Jrtanbl (OPMUPOBAHHUA KOMIIETEHIMH

KOMIIETEHIIMH
OK 5: cmocobHocTh | 3HaeT CoBpeMeHHbIE METO/IbI OTIPEAEIEHUS XUMUYECKOTO
HCIIOJI30BaTh COCTaBa MUIIEBOTO ChIPbSI U TPOIYKTOB MUTAHMUS.
COBPEMEHHBIE METOABI U | YMeeT [TonOupath aneKBaTHBIC METOIBI HCCIICTIOBAHUS
TeXHOJIOTHH (B TOM XHMHYECKOI'0 COCTaBa MHUILEBOTO ChIPbS U MMPOAYKTOB
YHCIIe ITUTAHUS.

UH()OPMAIIMOHHBIE) B | Bnageer | OCHOBHBIMH METOJaMU ONPEACICHUS XUMUYECKOTO
npodeccuoHaIbHON COCTaBa MUIIEBOTO ChIPbS U MPOAYKTOB MUTAHMUSL.
JIeSITEILHOCTH

OIIK 2: crocoOHOCTE M | 3HAET KadecTtBeHHBII cOCTaB, KOJTUYECTBEHHOE COJIEPKAHUE,
TOTOBHOCTh CBOMCTBA OCHOBHBIX BEILIECTB MHUILEBOTO CHIPbS U
HCIIO/IL30BAaTh OCHOBHEIC MPOYKTOB IMUTAHMUSL.

3aKOHBI Vmeer AHanu3upoBaTh COBPEMEHHBIE HAyYHbIE OMOXUMUYECKHE
€CTECTBEHHOHAYYHBIX JIAHHEIC C LIEJIbI0 UX MCIIOJIB30BaHUS JIS

JMCIIUTUIMH B MPOEKTUPOBAHUS U CO3J]aHUSI HOBBIX TEXHOJOTHI 1
npoeccuoHanbHOM MUIIEBBIX MPOJYKTOB.

ACSATCIIBHOCTH, Bnaneer | Crocobamu u nprueMaMu CO3JaHUs HOBBIX TEXHOJIOTUH U
MIPUMEHSATD METO/IBI MUIIEBHIX MPOAYKTOB HA OCHOBE COBPEMEHHBIX 3HAHUH O
MaTeMaTHYECKOTO XHMHYECKOM COCTaBE 1 CBOMCTBAX IUILEBBIX BEIICCTB
aHaan3a u Pa3IUYHBIX BUJIOB CHIPbSI.

MOJICJIMPOBAHUS,

TEOPETHUECKOTO u

AKCIIEPUMEHTAIBHOTO

HCCIICAOBAHUS

OIIK 3: cmnocobHOCTh | 3HaeT CoBpeMeHHBIE PEACTABIIEHUS O CTPOSHUU
HCIOJL30BATh 3HAHUS O HEOPraHUYECKUX U OPTaHUYECKUX BEIIECTB KUBOM
COBPEMEHHOMN TIPUPOIBL.

buznIecKoit KapTuHe | YMmeeT [IpuMeHATh OMOTOTHYECKUE U XUMUYECKUE 3HAHUS JIJIS
Mupa, MMOHMMAaHUSI IPUPOJIHBIX SBJICHHUI U MPOIECCOB.
MPOCTPAHCTBEHHO- Bnaneer | HaBpikamMu OCMBICIICHHUS M CUCTEMATH3aI[UH 3HAHUU O
BPEMEHHBIX YKUBOW MaTepHUH JJI IOHUMAHUS OKPYXKAIOIIEro Mupa u
3aKOHOMEPHOCTSIX, SIBJICHUU TIPUPOJIBI.

CTPOCHHUH BEIIeCTBa s

MOHUMAaHUS

OKPY’KaIOIIETO MHpa U

SIBJICHUI PUPOJIBI

I[IK 9: BlaJcHHUEC | 3HACT [TpuHIHIIBI ¥ CTIOCOOBI OpTraHU3aIUU U POBEICHUS
OCHOBHBIMHM METOJAMHU U IKCTIEPUMEHTAIIBHBIX HUCCIICIOBAHUN, OCHOBHBIC
npueMaMu TMPOBEJICHUS XapaKTePUCTHKU COBPEMEHHBIX MMPUOOPOB U
AKCTIEPUMEHTAIIbHBIX obopynoBaHus JIsi OMOXUMHUYECKUX UCCIICIOBAaHUM, a
HCCICAOBAaHUNA B CBOEH TaK)Ke METOBI U CPEJCTBA 0OpaOOTKH U aHATH3a
npodeCCHOHATBHON TTOJTYYEHHBIX JTAHHBIX.

00J1acTH; CIIOCOOHOCTBIO | YMeeT [TnanupoBaTh ¥ MPOBOIUTH HEOOXOUMBIE

MPOBOJUTH CTaHAAPTHBIE HCCIEA0BaHMS, OCYIIECTBIIATE 00pa0OTKY MOTyYEHHBIX
U cepTU(UKANUOHHBIC pe3yJIbTaTOB.

HCIBITaHUS CoIpbs, | Bnaneer | HaBbikamu mpoBeneHUst OMOXMMUYECKUX MCCIICTOBAHUN

TOTOBOM TMPOAYKLUUU H

00pabOTKH, aHATHM3a U IPEACTABICHUS OJTYYEHHBIX




TEXHOJIOTUIECKUX
IPOLIECCOB

pe3yJIbTaTOB.

pe3yJIbTaTOB.

VYmeer [TnarupoBaTh ¥ MPOBOIUTH HEOOXOTUMBIE
HCCIIEA0BAHMS, OCYIIECTBIATH 00padOTKY MOTYyYEHHBIX
pe3yJIbTaTOB.

Brnaneer | HaBbikamu npoBeAeHUS OMOXUMHUUYECKHUX UCCIICTOBAHUI

00paboTKH, aHATTN3a U TPEJCTABICHUS MOTYYEHHBIX

Ne | Kontponupyembie

Kozp! u aTans! popmupoBanus

O1neHOYHBIC CPEACTBA

n/1 | pa3aensl / TEMBI KOMIIETEHIIU I TEKYLIUI [IPOMEXYTOYHAs
JUCIUILTAHBI KOHTPOJIb aTTecranus
1 Pazpgen | OK-5 | 3Haer coBpemMeHHbIE YO-1- DK3aMeH
CraTtnueckas OIIK- | meTonbl onpeaeieHus cobecenoBanue, | Bonpockr 1-30
OMOXUMUS 3 XUMHUYECKOro coctaBa | YO-2 —
[IK-9 | numeBoro CeIpbsi U KOJJIOKBUYM,
NPOJYKTOB MTUTAHUS; YO-3 — noknarn,
COBpPEMEHHBIE coo01ieHue,
MPEJCTaBICHUS O I1P-1 — tecr,
CTPOCHUH IP-2 —
HEOPTaHWYECKUX U KOHTPOJIbHAS
OpraHMYECKUX BellecTB | paboTa,
JKUBOU NPUPOIBL; I1P-6 —
MPUHIIMIIBI ¥ CTIOCOOBI | TabopaTtopHas
OpraHu3aluu u pabora,
MIPOBEICHUS IP-7 —
OKCIIEPUMEHTATBHBIX KOHCITICKT
HCCIIeIOBaHUMM,
OCHOBHBIC
XapaKTePUCTHKHU
COBPEMEHHBIX
npubopoB U
000pyI0BaHUS TS
OMOXMUMHUYECKUX

HCCIICIOBAHNM, a TaKKe
METO/Ibl U CPEJICTBA
00paboTKHM U aHAIN3a
MOJIYYEHHBIX JaHHBIX.

Ywmeer mogbupats
aJIeKBaTHBIE METOIbI
HCCIIEIOBAHUS
XAMHYECKOI0 COCTaBa
MTUIIEBOTO CHIPBS U
MPOJYKTOB MTUTAHUS;
MIPUMCHSITH
OHMOJOrHYECKUE U
XUMHUYECKHE 3HAHUS
IUI TOHUMAaHMS
MIPUPOJIHBIX SBJICHUHN U
MPOLIECCOB;
MJIAaHUPOBATh U
MIPOBOJIHUTH
HEO0OXOaUMBIE




UCCIICIOBAHMS,
OCYILIECTBIISITh
00paboTKy
MOJTYYEHHBIX
pe3yJIbTATOB.

Bnaneetr ocCHOBHBEIMU
METOIaMH OTIPECIICHHS
XHUMHYECKOI'0 COCTaBa
MIUIIEBOTO CHIPhS U
MPOJIYKTOB NTUTAHUS,
HaBBIKAMH OCMBICIICHUS
M CUCTEMaTH3allu1
3HAHWH O JKHBOM
MaTepuu JJis
MMOHHUMAaHUS
OKPY’KaIOIIEero MUpa u
SIBJICHHH TIPUPOJIHI,
HaBBIKAMH MPOBEICHUS

OHMOXMMHYECKHUX

HCCIICIOBaHUM

00paboTKH, aHAIM3a U

MIPEICTaBICHHUS

MOJTyYCHHBIX

pE3yJIbTATOB.
Pazgen Il OIIK- | KauectBennslii coctaB, | YO-3 — gokian, | Dk3amMeH
JlnHamugeckas 2 KOJTMYECTBEHHOE cooO01eHue, Bompocsr 21-30,
OMOXUMUS conepkanue, ceorictea | [IP-1 — Tecr, 33-40

OCHOBHEBIX BEIIECTB ITP-6 —

MUIIEBOTO CHIPBS U naboparopHas

IPOJYKTOB IUTAHUS. pabota

YMeeT aHanu3upoBaTh
COBPEMEHHBIC HayUHBIC
OMOXUMHYECKHUE
IIAHHEIE C HEIBI0 UX
HCIIOIL30BaHUS IS
MIPOSKTUPOBAHUS U
CO3JaHHs HOBBIX
TEXHOJIOTHH U
MUIIEBBIX MPOJTYKTOB.

Bnaneer cnocobamu u
MpUeMaMu CO3/IaHuUs
HOBBIX TEXHOJIOTHH U
MUIIEBBIX MPOJYKTOB
Ha OCHOBE
COBPEMEHHBIX 3HAHUH O
XUMHUYECKOM COCTaBE U
CBOMCTBaX MUIIEBLIX
BEILIECTB Pa3IMYHbBIX
BHJIOB ChIPbsI.




IIIkana oueHUBaHUA YPOBHS C(POPMHUPOBAHHOCTH KOMIIETEHIUMI

Kon u Ortansl popMupoBaHus KomnereHuun | Kpurepun IMoka3zatenu
¢opmynuposk
a
KOMIIETEeHIHHT
OK 5: COBpPEMEHHBIE METOMBI 3HaHUE COBPEMEHHBIX CnocoOHOCTh OIOUPaTh
CIOCOOHOCTh 3HaeT oTpeJieNIeHuUs METO/IOB OTIpeieNICHUs HEO00XO0IUMBIE METOIBI
KCII0JIb30BAaTh (OpOTrOBBIi | XMMUYECKOTO COCTaBa XUMHUYECKOT'0 COCTaBa JUISL UCCIIeI0BAHUS
COBpPEMCHHBIC YPOBEHB) MTUIIEBOTO CHIPBS U MTUIIEBOTO CHIPBS U XUMHUYECKOTO COCTaBa
METOJIBI 1 MPOAYKTOB MUTAHUS. MIPOAYKTOB MTUTAHUS. MUIIEBOTO CHIPBS U
TEXHOJIOTHH (B TIPOIYKTOB.
TOM YHCIIE Moa0UpaTh aleKBaTHBIE Ymenne nogduparts Cr1ocoOHOCTH
HHPOPMAINOHH METOJIbI HCCIICTOBaAHUS a7ICKBATHBIC METOTbI 000CHOBATh
bIC) B XHUMHUYECKOTO COCTaBa UCCIIEeIOBaHUS MpEerMyIIeCTBa
npodeccuoHab ymeer __ | mumeBoro ceIpps u XUMHUYECKOT0 COCTaBa HCITOJIB30BaHMS
HOI (Apormy ThI) MPOAYKTOB MTUTAHUS. MUIIEBOTO CHIPhS U KOHKPETHOT'O METOo/1a
JIeATEeIIbHOCTH TPOJYKTOB ITHUTAHUSL. TIPH UCCIIEIOBAaHUU
Pa3IMYHBIX BUIOB
MMUIIIEBOTO CHIPHSI.
OCHOBHBIMH METOIaMH BiraneHue oCHOBHBIMU CrocoGHOCTD
OTIpeIeIICHUs METOJAMH OTIPEICIICHIS OCYILECTBIISITh
BIIAJEET XUMHUYECKOT'0 COCTaBa XUMHUYECKOTO COCTaBa AHATUTHICCKUE
(BBICOKHIA) MUIIEBOTO CHIPhS U MUIIEBOTO CHIPhS U HCCICIOBaHUS
MPOAYKTOB MTUTAHUS. MPOJYKTOB MTUTAHHUSI. XUMHYECKOT'0 COCTaBa
MHUIIEBOTO CHIPHSI U
MPOIYKTOB.
OIIK 2: KauecTBeHHBIN cOCTaB, 3HaHUEe CBEIEHUN O CriocoOHOCTH OOBACHATH
CIIOCOOHOCTh | KOJIMYECTBEHHOE KavyeCTBEHHOM COCTaBe, OCHOBHEIC MTPEBPAICHAS
TOTOBHOCTD 3HacT _ | conepxanme, cBolicTBa KOJIMYECTBEHHOM KOMITOHEHTOB ITHIIIEBOTO
HCIIOJIb30BaTh (moporoBi OCHOBHBIX BEIIECTB COJICpKaHUH, CBOMCTBAX CBIPHsSI HA PA3THIHBIX
OCHOBHBIE YPOBEHE) MTUIIEBOTO CHIPBS U OCHOBHBIX BEIIIECTB Jramnax
3aKOHBI MPOYKTOB MTUTAHUSI. MUIIEBOTO CHIPhS U OHMOTEXHOJIOTHYCCKUX
€CTECTBEHHOHAY MPOYKTOB TUTAHMUSI. MIPOIIECCOB.
YHBIX AHanm3upoBaTh YMeHue aHaTu3upOBaTh CriocobHOCTB
IUCUHUIUINH B COBPEMEHHBIE HAy4HbIE COBPEMEHHBIEC HAyUHBIE 000CHOBBIBAThH BBIOOP
npodeccnonann OMOXMMHUYECKUE TaHHBIC | OMOXMMUYECKHE NAaHHBIC C | CHIPBS M TEXHOJOTHA
HOM yMeer C IENTBI0 HX LIENTBI0 WX UCTIONB30BAaHUS | MPH CO3IAHUH MTUIIEBBIX
JIeATEIIbHOCTH, (POTBHHYTHIA) | UCTIONB30BAHMUS [T JUTSL IPOCKTHPOBAHUS H MPOAYKTOB C 3aIaHHBIMHU
MPUMEHSTD MPOCKTHPOBAHUS H CO3/IaHHsI HOBBIX CBOMCTBaMHM.
METO/IbI CO37IaHMs HOBBIX TEXHOJIOTHI M MUIIEBBIX
MaTeMaTHIECKO TEXHOJIOTHH U MHIICBBIX | MPOIYKTOB.
ro aHamm3a | MPOAYKTOB.
MOJIETTUPOBAHUS Cnocobamu u mpuemamu | Bragenue criocobamu u CrocoOHOCTh HAXOIUTh
) CO3JIaHUS HOBBIX MpUEMaMH CO3IaHHSI ONTUMAaJIbHBIC
TEOPETUUCCKOI'O TEXHOJIOTUH U MHIIEBBIX HOBBIX TEXHOJIOTHH U TEXHOJIOTUYECKUE
" MPOAYKTOB Ha OCHOBE MMUINEBBIX MPOJYKTOB Ha peUICHUs TP CO3IaHUH
OKCHEPUMEHTAN | prameer COBPEMEHHBIX 3HaHUHU O OCHOBE COBPEMEHHBIX HOBBIX THIIEBBIX
BHOTO (BBICOKHI) XUMHUYECKOM COCTaBe U 3HAHMH O XUMUYECKOM MPOJYKTOB U
HCCIICTOBAHMS CBOMCTBaX MHUIIIEBBIX COCTaBe U CBOMCTBAxX TIPOU3BOJICTB C YYETOM

BECHICCTB PA3JINYHBIX
BHUIOB CBIPbA.

THUIICBBIX BEIICCTB
pa3InYHbIX BUIOB CBIPbHA.

XAMHUYECKOTO COCTaBa U
CBOWCTB MUIIIEBOI'O
CBIPBSI.




OIIK 3: CoBpeMeHHbIE 3HaHNe COBPEMEHHBIX CrocoOHOCTH OJTy4aTh
CHOCOOHOCTH 3HaeT [IPEACTaBIEHUS O NIPEACTABICHUN O COBPEMEHHBIE HAyUHBIE
HCIOJIb30BaTh (mOporoBelii | CTPOCHHH CTPOEHUH 3HaHUSI O CTPOEHUH
3HAHUS 0 | ypoBeHb) HEOPraHUYECKUX U HEOPraHUYECKUX U HEOPraHUYECKUX U
COBPEMEHHOM OpraHUYECKUX BEILECTB OpPraHUYECKUX BEILECTB OpraHUYECKUX BEILECTB
¢usmueckoit JKUBOH NPUPOJBL. JKUBOM NIPUPOABL. JKUBOH NPUPOJBL.
KapTUHE MHDA, YMeHue NpuMeHsTh CrnocoOHOCTh OOBSICHATD
[IpumensaTs
MPOCTPAHCTBEH 5 p Ouosornieckue u MPOTEKAHUE IPUPOTHBIX
HOJIOTUYECKUE U .
HO-BPEMCHHEIX | yyeer XUMUYECKHUE 3HAHUS TSt SIBJICHUH M TIPOLIECCOB C
XUMUYECKHUE 3HAHUS TSI
3aKOHOMEPHOCT | (1o BHHYTHI) A TTOHUMaHHS PHUPOTHBIX MIPHUBIIEYECHUEM
[IOHMMAHHUS IPUPOJHBIX .
SX,  CTPOEHUU 5 prpoa SIBJICHUU U TIPOLIECCOB. COBPEMEHHBIX
SIBIIGHUH M POLIECCOB.
BELIECTBA IS port OHMOJIOTHYECKHX U
MIOHUMAHHUS XUMUYECKUX 3HaHUH.
OKPY>Karomero HaBpikaMu OCMBICIECHUS Bnanenne HaBeikamMu CriocoOHOCTB
Mupa u SBICHUI " CUCTEMAaTU3alluu OCMBICJICHUS U Knaccu(bHuI/IpOBaTL u
IIPpUPO/bI BJIAJEET OMOXMMHYECKUX 3HAHUN CUCTEMaTH3alun CUCTEMaTU3UpPOBATh
(BBICOKHIA) 0 JKUBOM MaTepuu s OMOXMMHUYECKUX 3HAaHUH O | HOBbIC Hay4YHbIC 3HAHUS
MOHUMAaHHUs JKUBOH MaTepUu JUIs 0 OMOXMMUH KUBBIX
OKpYXarollero Mupa u TIOHUMAaHMSI OKPY’KAIOLIETO | OPraHU3MOB.
SIBIIGHUN TIPUPOJIBL. MHpa U ABJIEHUH IPUPOJBL.
IIK 9: [puHIWIEL 1 CTIOCOOBI 3HaHue crioco0oB CriocoOHOCTH TIPOBOIHTH
BJIa/ICHUEM opraHu3aluu NIPOBEECHUS HCCIEeI0BaHMS,
OCHOBHBIMHU 9KCIEPUMEHTAIBHBIX UCCIIeIOBaHUH U CTaHIapTHEIE U
MeTOJaMHU u HCCIIeIOBaHUH, «TOCTHUPOBAHHBIX cepTU(UKALNOHHbIE
pueMaMu OCHOBHEBIE METOJOB HCIIBITAaHUH UCTIBITAHUSA CHIPbS U
3HaeT 5
MPOBEICHUS XapaKTepUCTUKU MHIIEBOTO CHIPhS U TOTOBOH NMPOITYKIIUU
(ToporoBsIit
9KCHEPUMEHTAI COBPEMEHHBIX MPHOOPOB | MPOTYKIIUH.
YPOBCHB)
BHBIX 1 000pyHOBaHHS IS
UCCIIEIOBaHUI B OMOXUMHUYECKUX
cBoeit HCCIIEIOBaHUM, a TaKxKe
npogeccuoHab METO/Ibl U CPENICTBA
HOW  oOmacty; 00paboTKA U aHATH3a
CIIOCOOHOCTHIO MOJIyYCHHBIX TaHHBIX.
MIPOBOIUTH [TmanupoBath u Ymenue noadupats CriocobHOCTB
CTaHJAapTHBIE U MIPOBOIUTH HEOOXOIUMBIE METO/IBI A1 | 0OOCHOBHIBATH
CepTUPUKANOH HEoO0X0IUMBIe HPOBEICHHS HCTIOJIb30BaHHE
MeeT .
HBIE HCIIBITAHUS | HCCIIeI0OBaHMUA, UCCIIeIOBAHUH U COOTBETCTBYIOLIUX
. 1 .
CBIpbsl, TOTOBOM (IpotBiHy 1) OCYILIECTBIIATh HCIIBITAHUN KayecTBa METOJI0B AJISt
OPOAYKIMH U 00paboTKy MOJTYYEHHBIX | CHIPBS U MPOAYKIIHH. MPOBEICHUS
TEXHOJIOTHYECK pe3yIbTaTOB. HCCIIeJOBAaHUN U
UX IIPOLIECCOB HCIBITAaHUH.
Brnanenue HaBBIKaMu CriocobHOCTH
HaBbikamu npoBeneHus
MIPOBEACHUS BEITIOJTHATH
OMOXUMHUYECKHX
OMOXMMHYECKHIX OMOXMMHIYECKHE
UCCIIeI0BaHUI .
BIIAZIEET HCCIICIOBAHHH, aHATM3a U | WCCIICZOBAHUS CHIPBS U
. 00paboTKH, aHAIH3a U o
(BBICOKHIA) 00paboTKH pe3yabTaToB. TOTOBOM MPOTYKITHH,
HpeJCTaBICHUS
o0pabaTbpIBaTh U
MOJYy4YEHHBIX
aHAIU3UPOBATh
pe3yIbTaTOB.
MOJTyYEHHBIE

pe3yJbTaTHL.




MeToauueckune PE€KOMECHIAIINU, ONIPCACTIAIOINNEC MPONCAYPbl OCHUBAHUSA
pe3yabTaToB OCBOCHHUA TUCHHUILINHDBI

Texkymasi arrecranmusi CTyAeHTOB. TeKyiias arrectaius CTYJIEHTOB IO
mucuuiuinHe  «buoxuMus»  MPOBOJWUTCA B COOTBETCTBUM C  JIOKAJIBHBIMU
HOpMAaTUBHBIMU akTamu JIBDVY u sBnsercs 00s13aTeabHOM.

Texymas arrecrauus no AucuuiminHe «buoxummusy mpoBoauTcs B dopme
KOHTPOJIbHBIX MEpPONPUATUHN (BBIMOJHEHHE KOHTPOJIBHON pabOThI, TECTHPOBAHHE,
COCTABJICHME OT4Y€Ta M 3alllUThl JA0OpaTOpPHOM pabOThI, BBICTYIUICHHE C
COOOIICHHEM Ha MPAKTUYECKON paboTe, COCTABJICHHE AHAIUTUYECKHUX TaOJHI] U
KoHcekToB B paMkax CPC) no oueHnBanuio pakTHUECKUX pe3yIbTaTOB 00y4YEeHHUs
CTYJEHTOB W  OCYLIECTBISIETCS BeaylMM mnpenogaBateneM. OObekTamu
OLICHMBAHUS BBICTYIIAIOT:

- yuyeOHasi [MCUUIUIMHA (AKTHBHOCTb HA 3aHATUSAX, CBOEBPEMEHHOCTh
BBINIOJIHEHUS PA3JIMYHBIX BUJOB 33JJaHUM, NIOCEIIAEMOCTh BCEX BUIOB 3aHATUM 10
aTTeCTyeMON JUCLUILINHE);

- CTEIIEHb YCBOEHUS TEOPETUYECKUX 3HAHMIA;

- YpOBEHb OBJIQJICHUS] MPAKTUYECKMMHU YMEHHUSIMH U HaBBIKAMH [0 BCEM
BUJIaM y4eOHOI paboThI;

- pe3yNbTaThl CAMOCTOSITEIbHON PaOOTHI.

CreneHb YCBOEHHUS TEOPETUUECKMX 3HAHWW OLEHUBAETCS NPU BBHINOJIHEHUU
KOHTPOJIbHBIX pPa0OT, HANMMCAaHUU XHMHYECKUX JUKTAHTOB M TECTUPOBAHUMU;
YPOBEHb  OBJIAJICHUS NPAKTUUYECKMMH YMEHUSIMH W HaBbIKAMU — MpH
3aCIyUIMBaHUU COOOIIEHUH Ha 33JJaHHYIO0 TEMY, COCTAaBJICHUH U CAadye OTYETOB I10
7abopaTopHbIM ~ paboTaM; pe3yJbTaThl CaMOCTOATENBHON paboThl — TIpH
MOJATOTOBKE AHATUTHYECKUX TaONMIl M KpaTKUX KOHCIIEKTOB MAaTEepHUalIoB,
MpeIHAa3HAYEHHBIX JJIs1 CAMOCTOSITEIBHOTO U3YUYEHUSI.

IIpome:xkyTouHass arrectaumMs CTyaeHTOB. [IpoMmexxyTouHas arrecranus
CTYJEHTOB IO AWCHUIUIMHE «buoXuMus» mNpPOBOAUTCA B COOTBETCTBUM C
JOKaTbHBIMH HOpMaTUBHBIMU akTamu JIBOY wu sBnsercs oOs3arensHOil. B
COOTBETCTBUH C YUEOHBIM IJIAHOM BHJOM MPOMEXKYTOUHOM aTTecTaluu SBISETCS
’K3aMeH B (popMe€ YCTHOTO OTBETa Ha BOMNPOCHI dK3aMeHallMoHHoro Ouiera. Ha
NOATOTOBKY CTylIeHTy otBoaurca 40 MuHyT. B Xome oTBera eMy 3amaroTcs
YTOUYHSIOIIME M JIONOJIHUTEIbHBIE BOMPOCHI JJIsi OLEHKM CTENEeHH BIAJICHUS
MaTepHaIOM.



OueHoYHBbIE CPEACTBA VIS IPOMEKYTOYHOM aTTecTauuu

Bonpocel k 3xk3amMeHy

1. buoxumus. Ilpeamer, mnenu u 3amauum  Oumoxumuu. Paznensl OUOXUMHH.
[IpumeHeHne TOCTHKEHH OMOXUMUHN B MULIEBOM MPOMBILIIEHHOCTH U APYTHX
OTpacisX.

2. XuMu4eckuil coctaB opranu3mMoB. OCHOBHBIE KJIACChl COCTUHEHUM, BXOSAIIUE
B COCTaB >KMBBIX OpPraHu3MoB. [lnacTuueckue u 3HEPreTHYEeCKUe COETHHEHMS.
buonornyecku akTUBHBIE COEAMHEHUS, METAOOTUTHI.

3. Knerka — crpykrypHas u (yHKIHUOHAIbHAS €IMHMIIA >KUBBIX OPTraHU3MOB.
Hepapxuss MOJEKYJSIPHOM opraHu3anuu KieTkd. [Ipokapuornueckue H
YKapHOTUYECKHUE KIIETKH.

4. benku. buonorudeckas poib OenkoB. XUMHUECKUUA COCTaB U CTPYKTypa
OoenkoB. Tumbl cBsizeil B OenkoBod Monekyne. Kondopmanus OenkoBon
Moiekyibel. JlomeHHas cTpykTypa OenkoB. dopMupoBaHue HaTUBHOU
CTPYKTYpPBI OCJIKOB.

5. ®u3nKo-xuMHUYecKue M (yHKIMOHAJIbHBIE CBOMCTBa O€IKOB. AMQOTEPHOCTS,
rujipaTainus, paCTBOPUMOCTb, IEHATypallysl, BEICAIUBAHUE, OCAXKACHHUE OETIKOB.
[{BeTHBIE peakiiuu Ha OEIKH.

6. Comepxanue Oenka B THUIICBOM ChIphe. DpaKIMOHHBIA COCTaB OCIKOB.
buonornyeckas  1eHHOCTb  O€JNKOB.  3aMEHUMMbIE U  HE3aMEHUMBIE
AMUHOKHUCIIOTBHI.

7. AMHHOKHUCIOTHBIN cocTtaB OenkoB. CrtpoeHue amuHOKuCIOT. CBOCTBa
AMUHOKHCJIOT.

8. Yrneonpl. ®Dynkiuu yrieBonoB. Kiaccudukanus yrieBogoB. AJbI036I,
kero3pl. llemHas wu  KkondbueBas TayToMmepus. [lupaHo3bl, QypaHO3bI.
Crepeounsomepus.

9. Monocaxapuael. O6mias xapaktepuctuka. OCHOBHBIC TTPECTABUTEIH.

10.ITpousBoAHBIE ~ MOHOCAaXapHAOB:  TJIMKO3UABL, A(QUPHI,  CAXapPOCIHUPTHI,
CaxapOKUCIIOTHI, aMUHOCAXapa.

11.0Onurocaxapuael. O0mas xapakTepucTuka. [ TMKO3UI0-TIFOKO3bI, TIUKO3H]I0-
TJIMKO3UBL: IPEICTABUTEIH, CBOMCTBA.

12 .TTomucaxapuapl. O0mas xapaktepucTiuka. OCHOBHBIC MPECTABUTEIH.

13.JIunuasl. O61mas xapakrepuctuka. @ynknuu. Knaccudukarms.

14 . Kupsl. XuMuuyeckuii coctaB, ctpoeHue. JKupHbie KUCIOThI, BXOASIINUE B COCTaB
KUPOB.

15.PacTutenpHble W JKUBOTHBIE JKHPBI: CBONCTBA, OCOOEHHOCTHU CTPOCHHS.
[Iporopkanue KupoB..

16.Dochomunuasr. O6mIas xapakrepuctuka. Kimaccudukanms, nmpeacTaBuTeN .



17.Butamunbl. OO6miast xapakrepuctuka. OCHOBHblE (YHKIIMM BHUTaMHUHOB B
OpraHu3Me.

18.BonopactBopumMble BUTaMUHBL. (OCHOBHBIE IPENCTABUTEIN: XHUMUYECKOE
CTpoeHHeE, PYHKIUU, COACPKAHUE B IPOTYKTaX MUTAHMUSL.

19.KupopactBoprumbie BuUTaMUHBL. OCHOBHBIE TPEICTABUTENIN: XHUMHUYECKOE
cTpoeHue, (HYHKIIUH, COACPKAHHUE B MMPOTYKTaX MUTAHHUS.

20.HyxneuHoBble KHUCHOTHL. Tumbl HyKJIEHMHOBBIX KuciaoT. CocTaB, CTpOEHUE,
CBOMCTBA, (PYHKIIMU HYKJICHHOBBIX KUCIOT. [ eHeTHUeCKnit KO.

21.®epMmenThl — Ouonorumueckue kartanuzaTopbl. Otiauune (EpMEHTOB OT
XMMHUYECKUX  Karainu3aTopoB. IIpumeHeHne  QepMEeHTOB B  NHILEBOM
IPOMBIIIIIEHHOCTH.

22.CtpoeHre MOJEKYJbl (PepMEHTOB: OJJHOKOMIIOHEHTHBIE U JBYXKOMITOHCHTHBIC
(depmenThl. Karanutuyeckuid, cyOCTpaTHBIA M aJJIOCTEPUYECKHM LEHTPHI B
MoJekyie pepMeHTa. MexaHusMm 1eucTBUs PEepMEHTOB.

23.CBoiicTBa (hepMEHTOB: 3aBHCUMOCTh aKTUBHOCTU ()EPMEHTOB OT TEMIIEPATYPHI
u pH, cnetuduuHocTh PepMEHTOB, BIUSTHUE AKTUBATOPOB U MHTUOUTOPOB.

24 . Homenkunarypa u kinaccudukanus GepMeHTOB.

25.0xkcunopenykrassl. O0mas xapakrepuctuka. [IpencraBureny.

26.Tpancdepasbl. O0mras xapakrepuctuka. [Ipeacrasurenu.

27.I'mmponazel. OOmiast xapaktepuctuka. [IpeacraBurenn. Ilentua-ruaponassi.
['muko3uaasel. IcTepassbl.

28.JInazpl. O01mas xapakrepucTtuka. [IpencraBureny.

29.13omepasnl. O6mias xapakrepuctuka. [IpeacraBuren.

30.JIuraszer. OOmas xapakrepuctuka. [IpencraBurenu.

31.Boga B xuBbIX opranu3Max. CoJep’kaHuUE U COCTOSHUE BOJBI B OpraHU3MeE.
OOMeH BOJbI U €T0 PEryIISILIMSL.

32.MunepanpHbIe BeliecTBa. Makpo-, MUKpO-, YAbTPaMUKpPOdJieMeHThl. DyHKITNN
MUHEPAITBHBIX BEIIECTB B OpraHu3Me. YYacTHe MHHEPAIbHBIX BEIIECTB B
OOMEHHBIX MPOIECCaX.

33.IlepeBapuBanrie OETKOB B KEITYTOUHO-KHIIIEYHOM TPAKTE.

34.IlepeBaprBaHue YIJI€BOJOB B JKEIYJOUYHO-KHIIIEYHOM TPAKTE.

35.[lepeBaprBaHre JUMHUAOB B JKEIYJOUYHO-KUIIEYHOM TpakTe. Poyib >KeTuHbIX
KHCJIOT B IIPOLIECCE MEepEBAapUBAHMSI U BCAChIBAHUS JIMMTUIOB.

36.00men yrieBonioB. [lyTu mpeBpaieHus TIIOKO3bI B opraHusme. bpokeHue,
KJIETOYHOE JIbIXaHHWe. OHEpPreTMUecKuil OanaHC TMpoLEecCOB OpOoXKEeHUs U
neixanud. ['nmukonus. CnuproBoe Opoxkenue. pixanue. Lukn Kpedeca. Cunres
TJIMKOT€HA.

37.00MeH MunuA0B. B-OKHUCICHHUE KUPHBIX KUCIOT. BUOCHHTE3 JKUPHBIX KUCIIOT.



38. Obmen OenkoB. [lyTu pacnaga aMHHOKHCTIOT B opranu3me. JlesaMuHupoBaHHE
U TIepeaMUHUpPOBaHIE aMUHOKUCIIOT. JlekapOOKCHIMpPOBaHNE aMUHOKHUCIIOT.
39.KoHeuyHble MPOAYKTHI pacraga aMHHOKUCIOT M IMYTH UX OOE3BPEKUBAHHS B

opranuzme. OpHUTHHOBBIH LUKIL.
40.B3aumocBs3p  mpolieccoB  oOMeHa BemecTB B opranu3me. (OCHOBHBIC
METabOIHTHI.

OK3aMEHALIMOHHBII OWJIET COJAEPKHUT Tpu Bompoca. [lepBblil — oXBaTbIBaeT
MaTepual 00 OpraHMYECKUX COEIMHEHUSX, BXOJAIIMX B COCTAB IKUBBIX
opranm3max — Oeskax, yIJieBoJaX, BUTaMMHAX M Jp. Bropoil — mnocesiieH
OMOJIOTMUECKUM KaTajlu3aropaM M MeTaboiMyeckuM mpoueccam. B Tperuit
BKJIFOUEHBI MaTepHalibl MPAKTUUECKUX 3aHATHN U JabopaTtopHbIX padoT. OOpaser
OwyieTa Npe/ICTaBICH HUXKE.

Obpas3zey 2K3aMeHayUOHHO020 Oulema

MUHUCTEPCTBO OFPA30OBAHUSA U HAYKH POCCUMCKOIM ®ENEPALINN
denepanpHOE TOCYJapCTBEHHOE aBTOHOMHOE 00pa30BaTebHOE YUPEXKICHNE BEICIIEro 00pa30BaHM

«/JanbHeBOCTOUYHBIH (eiepajibHbII YHUBEPCUTET»
[Ikosa OnOMeTUIIUHBI
OI1O0II 19.03.01 «Buomexuonozusy
Jucyuniuna «buoxumMusn»
Dopma 0byuenus ounas

Cemecmp eecennuii 2017-2018 yuebnoeo 2o0a
Henapmamenm nuwegbix HayK u MexHOIOULL

Ixzamenayuonnsiit ounrem Ne 1

1. benku. Xumudeckuii coctaB U CTpyKTypa 06enkoB. TUIbl cBsizel B OEIKOBON MOJIEKYIIE.

2. PacuieryieHue yriieBoIOB B JKEIYI0YHO-KHIIICUHOM TpakTe. DepMEHThI, YIaCTBYIOIIUE B 3TOM
mporiecce.

3. O6HapyxeHne (epMEHTOB B ITUIIICBOM CBIPBE.

Hupexkmop
Jenapmamenma nuuyegwix
HAYK U MEXHON0ZUTL 10.B. Ilpuxoosvko



KpnTepnn BBICTABJICHHSA OLCHKH CTYACHTY HA JK3aMCEHC 110 JTUCHUILIMHE

«buoxumus»:

OneHka K3aMeHa

TpebdoBanus K c)OpMHPOBAHHBIM KOMIIETECHIHAM

«OTJIHUYHO»

OneHka «OTIMYHO» BBICTABIACTCS CTYAEHTY, €CIM OH INIyOOKO U
IIPOYHO yCBOWJI IPOIPaMMHBIA  Marepuan, HCYEPIBIBAIOIIE,
IIOCJIE0BATENBHO, YETKO M JIOTUYECKH CTPOWHO €r0 MU3JIaraeT, yMeeT
TECHO YBSI3bIBaThb TEOPHUIO C IMPAKTUKOH, CBOOOAHO CIIpaBIISIETCS C
3aJa4aMy, BOIIPOCaMU M JPYTMMH BUAAMHM IIPUMEHEHUs 3HaAHMIA,
IIPUYEM HE 3aTPYJIHSAETCS C OTBETOM IIPU BUJIOM3MEHEHUU 3aJaHUM,
UCMOJb3yeT B OTBETE MaTepuall MOHOrpa(UuecKod JHUTEpaTypshl,
OpaBWIBHO  OOOCHOBBIBACT  NPUHATOE  pEIICHHE,  BIaJEeT
pPa3HOCTODOHHMMHM  HaBblKAMM M IIpUEMaMU  BBINOJIHEHUS
IIPAKTUYECKUX 3aJa4. B nosnHoil Mepe chopMupoBaHbl KOMIETEHIIMH
OIIK 7, T1IK' 1 n IIK 9.

«XOopouio»

OlLieHKa «XOPOII0Y» BBICTABIISIETCS CTYACHTY, €CJIM OH TBEPJO 3HAET
Marepuai, IpaMOTHO M MO CYIIECTBY HM3JIaraeT €ro, He IOImycKas
CYIIECTBEHHBIX HETOYHOCTEH B OTBETE HAa BONPOC, IPABUIBHO
MPUMEHSIET TEOPETUUECKHUE MOJT0KEHUS MPU PEIICHUU MPAKTUYECKUX
BOIIPOCOB M 3a/1a4, BJIaJIe€T HEOOXOIMMBIMU HAaBBIKAMHU U TIPUEMaMU
nx BemoaHenus. Kommerenmmm OIIK 7, IIK 1 uw IIK 9
c(opMUpOBaHbl HA YPOBHE 3HAaHUU U YMEHUM.

«YHAOBJICTBOPUTCIIBHO»

OneHka «yIOBJIETBOPUTEIBHO» BBICTABIIACTCS CTYIEHTY, €CIU OH
MMEET 3HAHUSA TOJIBKO OCHOBHOIO MaTrepHajla, HO HE YCBOWJ €ro
JleTanei, JOIYCKAaeT HETOYHOCTH, HENOCTATOYHO IIPABUJIbHBIC
(GOpMyIUPOBKH, HApyIIEHUs JIOTUYECKOM IOCIEeI0BaTENIbHOCTH B
U3JI0KEHUU IIPOrPAMMHOIO0 MaTepHalla, UCIBITHIBACT 3aTPYIHEHUS
IIpU BBINOJIHEHUHU IpakTHueckux padot. Kommnerenmuu OIIK 7, [IK
1 u I1IK 9 copmupoBaHbl TOJBKO Ha YPOBHE TEOPETHUECKUX 3HAHUI.

«HCYOOBJICTBOPUTCIIBHO»

OrneHka «HEeyJOBIETBOPUTEIHHOY» BBICTABISETCS CTYAEHTY, KOTOPBIN
HE 3HAeT 3HAYUTENbHOW 4YacTH NPOrpaMMHOIO MaTepuana,
JIOTYCKaeT CYIIECTBEHHbIE OIIMOKU, HEYBEPEHHO. C OOJBLIMMHU
3aTpyJHEHHUSMH BBITIOMHSET MpakTH4eckue padoTel. Kak mpaswuiio,
OILICHKAa «HEY/IO0BJIETBOPUTEIILHO» CTAaBUTCS CTYJIE€HTaM, KOTOpBIE HE
MOTYT TPOAOJDKUTH OOydeHHe Oe3 JOMOTHUTENBHBIX 3aHATHH IO
cootBercTBytomer qucuuruiniae. Komnerenuuu OIIK 7, TIK 1 u 11K
9 He chopMUPOBAHEI.

OueHouHbIe CpeCTBA ISl TEKYLIEH aTTecTAlNU

KonTpoabHas padora no reme «beakn»

(40 6ans10B)

1. PabGota c kaptoukamu (22 6., 20-25 muH)

® HalncaTb PCAKIHIO O6pa3OBaHI/I$I JUIICTITHAA, BBIACIIUTE IICIITUAHYIO CBA3b

(46)

e 0003HAYNTh HE3AMEHUMBbIE aMUHOKHUCIOTHI (2 0.)

e 0003HAYUTH 3PS/ TOIIPHOCTD, TUAPOGHOOHOCTH/ TUAPOPHITBHOCTE (6 0.)




® TI0Ka3aTh U3MEHEHUE 3apsJia aK B KUCJIBIX U MICIIOYHBIX yclIoBUsaX (5+5 6.)
2. l[lepeuncnuth He3aMeHUMBIE ak (8 0.)
3. Hanmucatb popMysasl ak: 1M, ana, acil, aci, Iy, IJIH, cep, IUC, Ju3, peH, TUp

(10 6)

Obpa3zey kapmouxu
BapuaHTbI KOHTPOJIBHOM PadOTHI

cep + raH acn + 1m3

1. HampcaTh peEakiHlo o0pa3oBaHWA JHUICNTHIA, BBIACIUTH | 1. HamuWcaTh peakiuio OO0pa30BaHUs JHUICIITHIA, Bl

MCOTUAHYIO CBA3b MENTUAHYIO CBA3b
2. 0003HAYNTh HE3aMEHHUMEIE AMHUHOKHUCIIOTHI 2. 0603Ha‘-II/ITL HC3aMCHUMBIC aMHHOKHCJIOThI
3. 0003HauUTH HOJIIPHOCTB/HETIOJISIPHOCTB, 3apsn, | 3. 0003HAYUTH MOJISIPHOCTB/HETIOSIPHOCTB,

ruaApohoOHOCTE/TUAPODUITLHOCTD rupodoOHOCTE/THAPOYUILHOCTD

4. IMoKa3aTb MU3MCHCHHUE 3apdaa aK B KHCJIBIX W MICJIOYHBIX 4 IMoKa3aTb U3MCHCHHUEC 3apsa/a aK B KUCJIBIX W MIC]
YCIOBUAX YCIOBHUAX

Kpurepuu oieHKr KOHTPOJIbHOI padoThl 0 TeMe «besikn»:

Onenka TpeOoBanus K cogepKaHUIO

40 OGaiymoB | BBICTABISIETCS CTYACHTY, €CIM OH TPABHJIBHO BBIMOJNHWI BCE 3aJaHHs W
aKKypaTHO odopmui padory.

39 u MeHee | BBICTABIAETCA CTYJACHTY, €CJIM OH MPH BHIMOTHEHUHN 33JaHUI TOMYCTHII OIIUOKHU™.
OaIoB

*CHIKEHHE KOJIMYECTBa OAJJIOB COOTBETCTBYET KOJIMYECTBY JIOMYIIICHHBIX
OIITMOO0K

3aureno — 40-26 6ayuioB

He3aureno — menee 26 6ayioB

CocraBJjenue Ta0JuubI 1o TeMe «CBOMCTBA aMUHOKUCJIOT»

Ne | Hazpanue Kpatkoe ®opmyna | 3apsan | IlomsprocTs I'unpo- Hesamenumele
o0o3Ha4YeHnE (+/-) ¢$unbHOCTD (+)
(+)
($hoOHOCTD
()
1
2
3
*IIpumeyanue:

1. Buectu B Tabnuiry 20 MpOTEMHOT€HHBIX aMUHOKHCIIOT.

2. Mcnonb30BaTh TpUBHAILHBIC HA3BAHMSI, IPUHSTHIE B OMOXUMUH (TIUIMH
(glycos - cnaakuit), a He 0-aMUHOYKCYCHAsI KUCJIOTA | T.JI.).

3. Kparkoe o603HaueHmne — TpexOykBennoe (I muruH - ram).



4. HWcnonb30BaTh CTPYKTypHBIE POPMYIIBI aMUHOKHCIIOT.
5. BbraenuTs pagukaisl aMUHOKHCIIOT.

Kpurtepuu oneHKH cocTaB/ieHUs] AHAJIMTUYECKOH TA0JIMUBI M0 TeMe

«CBOHCTBAa AMUHOKHUCJIOT):

Onenka TpebGoBaHnus K cogepKaHUIO

10-9 BBICTABJISICTCSA CTYACHTY, €CJIM CTYACHT BHeC B Tabiuiy mHdopmaiuoo o000 Bcex

6amioB MPOTEHHOTEHHBIX AMHHOKHCIIOTAaX, IOJHOCTHIO BBIMOJHWI 33aJaHHe, 3aIlOJTHUI
NpaBUIbHO Bce sYeiiku TaOmumpbl. DakTudyeckux OmHMOOK, CBS3aHHBIX C
MMOHMMAaHUEM MTPOOJIeMEBI, HET; Tpadudecku pabora oopmiIeHa TPABHILHO.

8-7 BBICTABIIICTCS CTYJIEHTY, €CIHM CTYACHT BHeC B TaOiuIly MHGOpMalUi0 000 Bcex

OamioB MPOTEHHOTEHHBIX AMUHOKHCIIOTAaX, IIOJHOCTHIO BBIMOJHWI 33aJaHHe, 3arlOTHUI
MPAaBUJIHLHO BCE siueiiku Tabuipl. MiMeroTest 1-2 HecylecTBeHHbBIX ONTHOOK.

6-5 BBICTABJISIETCSL CTYACHTY, €CIIM CTYACHT BHEC B TaOmuily mHpopMmanuio 000 Bcex

0ayuioB MPOTCHHOTEHHBIX AMUHOKHCIOTaX, HO HH(opMarus HemosnHas. JlomyieHo He
6osee 2 ommrOOK B CMBICIIOBOM CO/ICP’KaHUM MPOOIJIEMBI 1 B 0(OPMIICHIH PaOOTHI

MEeHee 5 | BBICTABISIETCSA CTYAEHTY, €CIIM CTYJIEHT BHEC B TaOuuily nH(popMaiuio He 000 Bcex

0ayuioB MPOTCHHOTEHHBIX AMHUHOKHCIIOTaX, MPUBEJCHHBIC CBEJCHHUS (PparMeHTapHBbI,

JOMYIIEHO Tpu Wid 0ojiee TpeX OMMUOOK B CMBICIOBOM COJCPKAaHUU H B
odopmiteHUH pabOTHI

3auteHo — 5-10 GamioB

Hesaureno — menee 5 60aioB

KonTpoJabHas padora no teme «JJIunuabpy

Obpasey kapmouxu
C 8APUAHMOM KOHMPOTbHOU Pabombl

B-1
Hanucatb popmynbl X KUPHbIX KUCOT U AaTb UM KpaTKoe Hanucatb ¢popmynbl }UPHDBIX KACNOT U JaTb UM Kp
ob6o3HaueHue: ob6o3HaueHue:
ManbMUTUHOBAA KMCAOTA Apax1MHOBas KUC/oTa
ApaxvoHoBasA KMCAoTa OnenHoBas KMcioTa

Hanucatb popmyny }KUPHOIT KUCNOTbI U AaTb el Ha3BaHuUe

C22:6 w-3,6,9,12,15,18 C18:3 w-3,6,9
Hanucatb popmyny xKupa: HanucaTtb popmyny Kupa:
NasibMUTOO/IEOCTEAPUH oneoaMnanbMUTUH

Kpurepuu oieHKM KOHTPOJIbHOM padoThI 10 TeMe «JIunmuabn:

Onenka

TpeboBaHusl K COIEPKAHUIO

10 6amtoB

BBICTABJISICTCA CTYACHTY, CCJIM CTYACHT IIPABUJILHO BBIIIOJHUI BCC 3aJaHUSA H
aKKypaTHO opopMui padoTy.

Hanucatb ¢popmyny }KUpPHOI KNCNOTbI U AaTb el Ha3B:




9 u wmeHee
Oa10B

BBICTABIIICTCS CTYJACHTY, €CIIM CTYACHT NPH BBINOJIHCHUH 3aJaHUNA JIOMYCTHIT
OLIMOKU ™.

*CHMKEHHE KOJIU4JecTBa 0ajioB COOTBCTCTBYCT KOJIMYUCCTBY JOITYIICHHBIX

OIINOOK

3aureHo — 5-10 GatoB

He3aureno — meHee 5 0ayuioB

JIMKTAHT 10 TeMe «YTJIeBOAbD

HaunmeHnoBanme \ 3ananue \ baubl

Monocaxapuabl

ApabuHo3a

e OTKpbITas hopma, 5 6x6=30

Pubo3za

e nukinyeckas ¢popma,

Kcunoza

® m30MeEp

I'mroko3a

® [IPOHYMEpPOBATh

l'amakTo3a

aTOMBI

ManHo3a

yriaepona,

®DpykKTo3a

® yKa3arh

Jiu-, TpHcaxapuabl TIIMKO3H THBIH

MansTo3a

e VYKazaTh peAylHpyIOIIIe THJIPOKCHII 4 6x6=25

Iennobmosa

(TTTMKO3HM10-TIIFOKO3bI),

Tperanoza

® HEpeLYLHPYIOIINE

JlakTo3a

(TTTUKO3UA0-TIIMKO3HU/IBI )

Caxapo3za

caxapa

Paddunoza

Caxapoknc/ioTsl

I'mroxonoBasg

1x4=4

I"astakTypOHOBast

MasieTo0MOHOBAas

JlakToOMOHOBAA

Caxapocnuprsl

Kcunutr

1x2=2

Copout

Hroro

60

®ochopHOKHuCIbIE IGUPHI

['mok030-6-hocdar 2

®pykTo30-1,6-1rdocdar 2

Hroro

64

Kpurtepuu oieHKM KOHTPOJIbHOM PadoThI N0 TeMe «YTJIeBOAbI»:

Onenka

TpedoBanus K coiepKAHUIO

64 dana

BBICTABIISIETCS CTYJEHTY, €CIIM CTYJIEHT NPAaBHJIbLHO BBIIIOJHUI BCE 3aJaHUS U
aKKypaTHO opopMui padoTy.

63 u MmeHee
OaIoB

BBICTABIISIETCSL CTYACHTY, €CIIM CTYACHT NPU BBINOJTHCHUU 3aJaHUNA JTOTMYCTHUI
OLINOKU ™.




*CHIDKEHHE KOJIMYECTBA OAJIJIOB COOTBETCTBYET KOJIMUECTBY JOMYIICHHBIX
OIITHOO0K

3aureHo — 64-45 6aiuioB

He3aureno — menee 45 6amios -

TecTOoBBIE 3aJaHUA 110 TEME ((HyKJIeI/IHOBLIe KHCJI0TBID»

Obpaszey
1. B ipoziyKTax MoJHOTO THAPOIH3a HYKIEHHOBBIX KHCIOT OTCYTCTBYIOT:
a) a30THCTHIE OCHOBAHHS C) TIeKCcO3bl
b) menrto3sr d) docdopnas kuciora

2. B dhopmuposannu tpetnuHoii ctpykTypsl JJHK y sykaproT ygacTByroT O€IKu:
a) MPOTAMHHBI
b) rmorenuHsl
C) anb0yMHHBI
d) rucrons
€) rIoOyIUHbBI

3. B monexyne IHK 4mcio octaTkoB THMHMHA BCET/Ia PABHO YHCIY OCTaTKOB:
a) ajeHWHA
b) ryanuna
C) ypammia
d) nurosmHa
€) MUPUMHAMHA

4. Bropuunas ctpykrypa JJHK mpencrasisieT codoii crimpanb:
a) OJHOLENOYEYHYIO JEBO3AKPYUCHHYIO C) JBOWHYIO JICBO3aKPYYCHHYIO
b) oxHOULENOUCUHYIO IPaBO3AKPYUCHHYIO d) nBOlHYIO IPaBO3aKPYUCHHYIO

5. N3 menro3 B coctaB IHK Bx0oauT:
a) apabuHO3a
b) pubosa
C) Kcuio3a
d) nesoxcuprbo3a

6. B cocTtaB HykJI€031/1a BXOJIUT:
a) a30THUCTOE OCHOBaHME
b) asormcroe ocHOBaHME ¥ IIEHTO3a
C) a30THUCTOE OCHOBAaHHUE, IEHTO3a U OCTATOK (OCHOPHOU KHCIOTHI

7. Ilpu hopMUpOBaHUH BTOPHYHON CTPYKTYPBI HYKICHHOBBIX KUCIOT BOJAOPOAHbIE CBsi3u HE BO3HUKAIOT Mexy:
a) aJeHHHOM M THMHHOM
b) anenusOM U yparIom
C) TYaHWHOM H I[ATO3HHOM
d) ryaHuHOM M aJlEeHHHOM
€) THMHHOM U yPaIiioM

8. OcraTku HyKJICOTH/IOB COEIMHEHbI B ITOJMHYKICOTHHOM 1ICTTH 3a CUET CBSI3ei, 00pPa3yIOUXCS MEXKAY:
a) a30THUCTBIMH OCHOBaHHSMHU
b) aszorucTeiM OcHOBaHHEM U OCTATKOM (HOCHOPHOI KHCIOTHI
C) TeHTO3aMH
d) a30THCTBIM OCHOBAHHEM U OCTATKOM MEHTO3bI
e) ocraTkamu GocHOpPHON KUCIOTHI

9. I[TyprHOBBIM HYKIICO3HIOM SIBISICTCS:
a) aIcHUH C) ypaumt
b) ryano3un d) ryanosurMoHOdOCHaT



10. YcTaHOBHTE COOTBETCTBHE MEXIY YPOBHEM KOMIAKTH3AINHN U CTPYKTYypoit JTHK:

a)
b)
c)
d)

1. MexaHn3m OHOJIOTHYECKOTO JIeicTBUS NMUPUIOKCHUHA CBA3aH € €T0 YUaCTUEM B pCaKIUAX!:

a)
b)
c)
d)
€)

HEPBBIN €) HYKJICOMEPHBII
BTOpPOI f) xpomocomHbrit
TPETUil 0) HYKJICOCOMHBIi
YeTBEPTHIi h) xpomomepHsIit

TecToBbIE 3a7aHud MO0 TeMe «BUTaAMUHBI)

OKHCJINTEIHHO-BOCCTAHOBUTEIIBHBIX
MepeHOCca AMUHOTPYIII
KapOOKCHIMPOBAaHUS THPYBaTa
MepeHOCa ACTUIBHBIX TPYIIIT
JeKapOOKCHIINPOBAHMUS aMHHOKHCIOT

2. ButaMuHaMU SIBISIOTCS COCAUHCHMUA!

a)
b)
c)
d)

MPOABJIAONINE OJUHAKOBBIC Q)H3qucxne CBOMCTBaA

abCOJIIOTHO HeO6XOI[I/IMI:-Ie JJIA HOpMaJ’ILHOﬁ KU3BHCIACATCIBHOCTU B HEOOJIBIINX KOJIMYECTBAX

HMEIOIIHE CXOHOE XUMHUYECKOE CTPOCHHUE
OecIpensaTCTBEHHO CHHTE3UPYIOLINECcs B II0OOM OpraHu3Me

3. UCTOYHHMKOM 3TOr0 BUTAMHUHA SBIIIETCS TOJIBKO PACTUTCIIBHOC ChIPBE:

a)
b)

OnoTHH C) Tokodepon
THAMUH d) xaneuudepon

4. O™ 13 Hanbosee 3 HEKTUBHBIX TPUPOTHBIX AaHTHOKCHIAHTOB SIBIISICTCSL:

a)
b)
c)
d)
e)

(HUITIOXMHOH
3prokajgbiudepos
PETHHOI
TOKOGEPOT
HUKOTHUHaAMU/J]

5. Kodepmenrom amMmuHoTpaHcdepas siBIsieTcst:

a)
b)
c)
d)
€)

HA®D

KoA

DAL
nmupuaokcanbdocdar
OMH

6. B 0OMeHe HyKIIEHHOBBIX KHCJIOT Y4acTBYIOT BUTAMUHBI:

a)
b)
c)
d)
e)

THAMUH
HHUAIMH
(bUmIOXMHOH
(honmeBast KuCIOTA
KaJgbpIudepot

7. KcepodTanpMuro BEI3BIBAET NE(HULUT B OpraHu3Me BUTAMHUHA!

a)
b)
c)
d)
e)

ACKOPOMHOBOM KHCIIOTHI
peTuHONa

THAMHUHA

ToKodepora

pyTHuHa

Obpasey

8. Hapymienne HOpMaabHOTO OTIIOKeHHS (hocdaTa KaabIHsi B KOCTHOW TKAHH BBI3BIBACTCSI OTCYTCTBUEM HJIH
HEJIOCTaTKOM BUTAMHHA:

a)
b)

IMAHTOTCHOBOM KUCIOTHI C) HMKOTHHOBOM KHCJIOTBI

Kanpudepona d) perunona

9. Butamun Bs (PP) siBnsieTcst cocTaBHOI YacThi0 KOpepMeHTa:

a)

nupHIoKcanbpochara



b) nmpysarnekapGokcuIIasbI
C) HHKOTHHAMHIIUHYKICOTHIA
d) ¢naBuHAICHUHINHYKICOTHIA
10. B peaknusx kapOOKCHIIMPOBAHHUSA IPUHIMACT yIacTHE:
a) THAMUH
b) puGodnasun
C) TaHTOTEHOBas KHUCIOTA
d) HuKOTHHAMH[

KpuTeplm OIleHKH BBINOJIHEHUS TECTOBLIX 3aaHMMH

3aureno — 7-10 6ayu10B
Hesaureno — menee 7 0a/1oB

[IIa6y0H Ta0ANIBI MO TeMe «BUTAMHUHBI»

No | HaumenoBanue | I[umieBsie CyTouHnas JleiicTBue
(cokparieHHOe, | UCTOYHHKH | HOpMa Hocnencreus Kodepmerr/ TEXHOJIOTHUECKOH
TIOJTHOE) BUTAMHHA | TIOTpeOiIeHns HEJIOCTaTOMHOCTH | (hepMenT 06paboTKH

(nna B3pOCIOTO)
BopopacrBopumsbie

1

2

3

’KupopacTBopumsie

KpnTeplm OIlEHKH COCTABJICHHUS AHAJTUTHYECKOH Taﬁ.]'ll/lllbl no teMe «BuUramMuHbD):

Ouenka TpebGoBaHus K cogepKaHUIO

10-9 BBICTABIISIETCSA CTYAEHTY, €CJIM CTYACHT BHeC B Tabnuiy mHpopmaiuio o000 Bcex

6amioB HEOOXO/JMMBIX BUTAaMHUHAX, NMPHUBEN MOJIHYI0 MH(OPMAIMIO, 3alOJHUI MPABUIBHO
BCEe STUEHKH Ta6J'II/II_II)I. dakTHIEeCKUX OH_II/I6OK, CBA3aHHBIX C IIOHHMMAaHHUEM
po06JieMbl, HeT; rpaduyecku pabota oopmiIeHa TPABUIBHO.

8-7 BBICTABIIIETCS CTY/IEHTY, €CJIU CTYJEHT BHEC B TaOJIUIy MOIHYIO0 HHOpMalHio 000

6amioB BCEX HEOOXOMUMBIX BUTAMUHAX, 3aMOJHWI TPABHIBHO BCE SUEHKU TaOIHUIIBI.
Nwmerorcs 1-2 HecylIeCTBEHHBIX OMMOOK.

6-5 BBICTABJISIETCSl CTYACHTY, €CIIM CTYAEHT BHEC B Tabmuiy umHopmanuoo 000 Bcex

OasioB HEeoOXOIMMBIX BHUTaMUHaX, HO HH(opmanus HemonHad. [lonmymeno He Oosee 2
OIIMOOK B CMBICJIOBOM COJIEP’KaHUH MTPOOJIEMBI 1 B O(OPMIICHHH PaOOTHI

MEHee S | BBICTABIJISIETCS CTYACHTY, €CJIM CTYJIEHT BHeC B Tabiuily nH(opmaino He 000 Bcex

6amioB HEOOXOJUMBIX BHUTAaMHHAX, INPUBEICHHBIE CBEACHHsS (parMeHTapHbI, JOMYLIEHO
TpH Win O6oiee Tpex OmMOOK B CMBICIOBOM COJICpPKaHUH B B 0pOpMIICHUH pabOTHI

3aureno — 5-10 6asu10B
He3aureno — meHee 5 0ayuioB




Tembl cood1ennii (00s13aTeJILHO COMPOBOKIAIOTCS MPe3eHTaIHeill)

1. benku mnumeBoro cbipbst (O€IKKM 3JIAKOBBIX, IICEBIO3JAAKOBBIX U
3epHOO000BBIX KYJBTYp, MOJIOKA, MsICa, PHIOBI, SUIT).

2. VYrneBoApl MNHILIEBOTO  ChIPbs, NPHUMEHSIOIMIMECS B  IHUIIEBOM
IPOMBIIIICHHOCTH  (TJIUKO3U/bI, CAaXapOKUCIOTHI, CaxapoCHUpPThl, Kpaxmall,
NEKTUHOBBIC BEIIECTBA, arap-arap, KapparuHaH, aJIblTHHOBBIE KUCIIOTHI).

3. Ucrounnkn ®-3 ¥ -6 MOJIMHEHACBIUIEHHBIX XHUPHBIX KUCIOT M HX
3HAa4YCHHE B MUTAHUU YEIOBEKA.

4. MHcnonb3oBaHue (PEepMEHTOB MHUILUEBOTO ChIpbS M  (PEPMEHTHBIX
IPENapaToB B MUIIEBBIX TEXHOJIOTHUSX.

[Tpu noaroToBke cooOIIEHNH HEOOXOJUMO OCBETUTH CIEAYIOLINE BOIIPOCHI:

- no meme «benxku nuwesozo cvipbsay — cojepxanue 0enka, PpakIUOHHBINA U
WHINBHUIYAJIbHBIN COCTaB, OMOIOTHYecKast [IEHHOCTh OEJIKOB JAHHOTO BUA CHIPHS;
BO3MOXKHBIE TIPOOJIEMBI TPU TEXHOJOTUYECKON mepepadoTKe; HCHOIb30BaHUS
OENKOB JaHHOTO BHJA CHIPbS B CO3/JaHWU MHUIIEBHIX MPOIYKTOB MacCOBOTO U
CHELMAILHOTO Ha3HAYEHUSI.

- no meme «Yaneeo0vl nuwjeozo Ccuvipvsy, NPUMEHSIONIUECS B IHILIEBOU
IPOMBIIIJIEHHOCTH» — MUIIEBbIE HICTOYHUKH, COAEpXKaHUE, CTPYKTypHas (opMyiia,
(GbyHKIIMOHATBHBIE CBOWCTBA M Ha3HAUYCHHWE MPH HCMOJB30BAHUU B IHUIIEBBIX
TEXHOJIOTHIX, BIMSHUE HA 3JOPOBBE UETIOBEKA.

- no meme «HMcmounuxu -3 u w-6 NOJUHEHACLIUWEHHBIX ICUPHBIX KUCTOM U
UX 3Ha4eHue 8 NUMAaHUU Yen068eKa» — CTPYKTypa, KiacCu(puKalys 1 HOMEHKIIaTypa
MOJIMHEHACHIIIEHHBIX )KUPHBIX KUCJIOT MHUILEBOTO ChIPbs; MUIIEBbIE HCTOYHUKH M-
3 ¥ ®-6 NOJMHEHACHIIIEHHBIX JKUPHBIX KUCIIOT; OMOJIOTHYECKasi POJIb 3TUX KUCIOT
U1 QYHKIIMOHMPOBAHUS OpPraHU3Ma YesloBeKa; MOCIeACTBHS HEOCTAaTOYHOCTH M-
3 MOJIMHEHACHIIICHHBIX KUPHBIX KUCIOT B MUTAHUH.

- no meme «Hcnonvzosanue epmenmos nUe8o20 ColPbs U PepMeHmHbIX
npenapamos 8 NUULeblx MexHoI02UsAX» — UCTOUHUKU (PEPMEHTOB PacTUTENIBHOIO,
KUBOTHOTO M MHKPOOHOTO MPOMCXOKIECHUS; COCOOBI MOJydeHHs] (hepMEHTHBIX
npernaparoB; HMCHOJb30BaHWME  (EPMEHTOB B MSCHOW, XJe000YyJTOYHOM,
KOHJMTEPCKON MPOMBIIIIEHHOCTH, MHUBO- M KBAaCOBAPEHHUM, MPU IMPOU3BOJICTBE
COKOB U BHHA, MMUILEBbIX KOHIIEHTPATOB U JP.

Kpurepun oieHKH yCTHOT0 cO001IeHHS BHINOJHEHHBIX B JopMe Npe3eHTaluii:

Ounenka
TpedoBanus K coaepKaHUIO
AOKJIaa
10-9 BBICTABJISIETCA ~ CTYACHTY, ©CIM  CTYACHT BBIpAa3W CBOE MHEHHE TIO
6amioB cOopMynUpOBaHHOW TMpobiemMe, apryMEeHTHpPOBaJl €ro, TOYHO OMNpEACTIUB e
coJiepKaHue U cocTaBisiromue. [IpuBeaeHb! TaHHBIE OTEYECTBEHHON U 3apyOeKHON
JTUTEPATyphl, CTATHCTUYECKUE CBEACHHS, WH(MOpMAIMsi HOPMATHBHOIPABOBOTO




xapaktepa. CTyaeHT 3HaeT ©  BIAJEeT HABBIKOM  CaMOCTOSTEIBHOM
HCCIIEIOBATENILCKOM paboOThl IO TEeME HWCCISAOBAHUS, METOAAaMH U IpPHEMaMH
aHaIM3a TEOPETHUYECKUX W/WIM TPAKTHYSCKUX AacleKTOB H3y4aeMOW OOJIACTH.
DaKTHYECKUX ONIMOOK, CBSA3aHHBIX C MOHUMAHUEM MPOOJIEMBI, HET; rpapUUecKu
pabota ohopmIIeHA TPABUIIBHO

8-7
OaIoB

paboTa  XapaKTepU3yeTCs  CMBICIOBOH  IEJIBHOCTHIO,  CBA3HOCTBIO U
[I0CJICIOBATEIPHOCTRIO  M3JIOKEHHUS; JONYyIIEHO He Oomee 1 ommbOKku mpu
OOBSICHEHUH CMBICIIA WIIH COJCPKaHMsI Tpo0sieMbl. J{jist apryMeHTaIluu PUBOIATCS
JaHHbIE OTCUECTBCHHBIX M 3apyOCKHBIX aBTOPOB. [IpOIEeMOHCTPHUPOBAHBI
HCCIICIOBATCIbCKUE YMEHHUS W HaBbIKM. (DakTHYeCKHUX OMIMOOK, CBS3aHHBIX C
MMOHHMaHWeM MpoOieMbl, HeT. JIOMyIIEHbI OJHA-IBE OIMHOKH B O(OPMIICHHUU
paboThI

6-5
Oa1oB

CTYICHT TPOBOJTUT JIOCTATOYHO CAMOCTOSITENIbHBIA aHAJIM3 OCHOBHBIX JTaIllOB H
CMBICIIOBBIX ~ COCTaBJISIIOIIMX  IPOOJIEMBbI; TIOHUMAaeT ©0a30BbIE OCHOBBI |
TEOPETHYECKOE OOOCHOBaHWE BBIOPAHHOW TeMbl. [IpUBJICYCHBI OCHOBHBIE
HCTOYHUKHU IO paccMarpuBaeMoil Teme. [lomymieHo He Oosiee 2 omMOOK B CMBICIE
WJIU COJIep KaHUU TPOOIeMbl, 0OPOPMIICHUN PAOOTHI

MeHee
OaI0B

5

paboTta mpeacTaBisieT COOOH IMEepecKa3aHHBI WM IOJIHOCTHIO IEePEITHUCAHHBIN
HCXOJHBINA TeKCT 0e3 Kakux Obl TO HU ObLIIO KOMMEHTapueB, aHanu3a. He packpbita
CTPYKTYypa U TeOpeTudecKasi cocTapisitomas TeMel. JJomymieno tpu miu 0osiee Tpex
OIIMOOK B CMBICIIOBOM COJEpKaHUHM PacKphIBaeMOW MpoOsieMbl, B O(OpMIICHUH

paboTHI

KpuTepuu olleHKH NMpe3eHTAUM JOKJIAAA:

Onenka

MeHee 5 0a/110B
(Hey10BJICTBOPHUTEJIBHO)

5-6 6annoB
(ynoBsierBopuTe JILHO)

7-8 6an10B
(xopo1o)

9-10 6ans10B (OTIIMYHO)

Kpurepun

CojneprkaHue KpUTEpHEB

[Ipobnema He
packpsITa.
OTCYTCTBYIOT BBIBOJIBI

[Ipobnema packpriTa
HE IOJIHOCTBIO.
BrIBOIBI HE ClieIaHbI

[Tpobnema packpbiTa.
[TpoBeneH ananus
pob6ieMe! 6e3

[TpoGrema packpeita
nosHocThIO. [IpoBeneH
aHaJIHU3 MpOOJIEMBI ¢

S 32
==
2 2 W/ BBIBOJIBI HE MPUBJICUCHUS MIPUBJICYEHHEM
2 'S 000CHOBaHBI JIOTIOTHUTEbHON JIOTIOTHUTEbHON
& g nutepatypsl. He Bce JuTeparyphl. BeiBoabI
BBIBOJIBI CJIE€IaHbI 000CHOBaHbI
n/uia 000CHOBAHBI
IIpencraBnsemas IIpencraBnsemas IIpencraBnsemas IIpencraBnsemas
2 nHpopmanus nHpOpManus He nHpOpManus He nHpopmanms
aE JIOTHYECKH HE CBSI3aHA. | CUCTEMAaTH3HpOBAaHA | CHCTEMAaTH3MpPOBaHA M | CHUCTEeMaTH3MPOBaHA,
= He ucrions3oBanbt W/WIN He MOCTIeI0BAaTENbHA. MOCTIeI0BATENbHA H
5 podeccroHaTbHEIC MOCTIEIOBATENBHA . Hcnonp3oBaHo 6omee 2 | JIOTHYECKHU CBSI3aHA.
53 TEPMHUHBI UCIIONIb30BaHO 1-2 npodeccHoHaIBHBIX Hcnons3oBaHo Oomee
|:;°" npodecCHOHANBHBIX | TEPMUHOB 5 npodeccroHaBHBIX
TEpMHHA TEPMHHOB
He ucnons3oBanbl Hcnonb3oBaHbl Hcnonb3oBaHsl IMupoxko
s TexHosoruu Power TexHosoruu Power TexHonorun Power HCTIONb30BaHBI
cE Point. Bosbire 4 Point vactuuno. 3-4 Point. He Gonee 2 TexHojoruu (Power
= OmmOOK B OmuOKHU B OMMOOK B Point u 1p.).
& IIPEACTaBISIEMOU IIpeCTaBIsIEMON [IpeCTaBIsIEMON OTCYTCTBYIOT OIINOKHU
g nHpOpMaINU nHpOpPMATH nHpOpPMALNH B IIPEICTaBISAEMOM

nHpOpPMALINH

OTBeThI
HA
BOIPOCHI

Hert oTBeTOB Ha
BOIPOCHI

Tonbko OTBETHI HA
3JIeMEHTapHbBIE
BOTIPOCHI

OTBeTHI Ha BOIIPOCHI
TIOJTHBIC W/WITH
YaCTHYHO TTOJHBIE

OTBeTHI Ha BOTIPOCHI
MIOJHEIE, C
MPUBUJICHAEM
NIPUMEPOB H/WIN
MOSICHEHUH




