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1. lesiu 0OCBOECHUSA TMCHUATIIUHBI

LlenssMu OCBOSHMSI TUCIUILIMHEI SBJsIETCS (HOPMUPOBAHHE Y O0YUAIOIIUXCS ONPEIACTICHHOTO
OOIl (m. 5. OO6mei xapaktepuctuku OOII) cocraBa KOMMIETEHIUMH I TOATOTOBKH K
poeCCUOHATTLHON IeATEIbHOCTH.

Kon CocraBasionye pe3yJbTaTOB 0CBOEHHs (1eCKPHNITOPbI KOMIIeTeHIIHI)
HanmenoBanne
KOMIIETeHI[HH

KOMIETeHIHI HaunmeHoBanue
Kon

IIpumMeHsieT TeopeTHdecKrUe U METOJUYECKUE OCHOBBI
OIIK(VY)- (hyHKIIMOHMPOBAHMUS KIIFOYEBBIX OMOXUMUYECKUX IPOLIECCOB Y
2.B15 9YKapHOTOB U MPOKAPHOTOB U MEXAHU3MBI UX PETYJISAIUU A

CrI0COBHOCTBIO 1 YCOBECPIICHCTBOBAHMS OMOTEXHOJIOTHUECKHX po1ecCcoB

TOTOBHOCTBIO
[IpuMeHSET OCHOBHBIC TEOPETUUCCKUC M IKCIICPUMCHTAIBHBIC
HCTIOJIb30BaTh OIIK(Y)-
2 BI6 METO/Ibl HCCIICOBAHUSI [JIs1 M3YUCHHSI OMOXUMHYECKUX OCHOB
OCHOBHBIC 3aKOHBI .
(YHKIMOHMPOBAHUS JKHUBBIX CHCTEM
€CTECTBEHHOHAYYH

Crioco0eH HCIONTb30BaTh TEOPETHIECKUE W METOINICCKIE
OCHOBBI (DYHKIIHOHUPOBAHUSI KIFOUEBBIX OMOXMMHUUYECKHUX
MPOLIECCOB Y IYKAPHUOTOB U MPOKAPHOTOB U MEXaHM3MBbI UX

BIX AUCLUILUINH B
po¢eCCHOHATHHO OIIK(Y)-

1 IeATENbHOCTH 2.V15

OIIK(Y)-2 A ’ PETYIALUN B YCOBEPIIIEHCTBOBAHNH ONOTEXHOIOTHYECKUX
MIPUMCHSTh HpOIECCoB
METOJIBI
MATEMATHICCKOIO OTIK(Y) Croco0eH UCIoIb30BaTh OCHOBHBIE TEOPETHUECKHIE 1
A 216 9KCTIEPUMEHTAJIbHBIE METOIbI UCCIIEIOBAHMS JJIsl U3yUYCHUS
MOJIETHPOBAH ) OMOXMMHUYECKHX OCHOB ()YHKIIMOHHPOBAHHUSI )KUBBIX CHCTEM
Teopemqecmmyﬂ OTIK(Y) 3HAeT TEOPETUUECKHE U METOIUUECKHE OCHOBBI

(DyHKIIMOHMPOBAHUS KITIOUYEBBIX OMOXUMHUYECKUX IPOLIECCOB Y

9KCIEPUMEHTAIBHO 2.315

IYKapHOTOB M MPOKAPHOTOB U MEXaHMU3MBI UX PErYIISIIHN
T'O UCCIICIOBAHHUS yKap poxap peryJsii

3HaeT OCHOBHBIC TCOPETUYCCKUE U DOKCIICPUMECHTAJIbHBIC
METOABI UCCIICTOBAHUA NJIs1 U3YYCHUA OHMOXMMHYECKUX OCHOB
q)yHKL[I/IOHI/IPOBaHI/IiI JKHUBBIX CUCTEM

OIIK(Y)-
2316

2. Mecto qucuumninnbl (MoayJs) B cTtpykrype OOII

JucuuiuinHa OTHOCHTCA K 0a3oBoil wactu biioka 1 ydeGHOro miana oOpa3oBaTesbHOM
IIPOTrPaMMBI.

3. [lnanupyemble pe3yJibTaThbl 00y4eHHs M0 IMCHUIITIUHE
ITocJie ycnemiHOTo 0CBOCHHUSI AUCHHUINIMHBI OyAyT cOpMUPOBAHBI Pe3yIbTATHI 00yYCHHUS:

I1aHupyeMble pe3y/IbTaThl 00y4eH s 10 JMCIUILIHHE Komnerenuus
Kon HaumeHoBanue
PJ-1 [IpumeHsTHh TEOpETUYECKUE U METOIUYECKHE OCHOBBI (DYHKIIMOHUPOBAHUS OIIK(Y)-2

KITIOYEBBIX OMOXHMHUYECKUX MTPOLIECCOB Y 9YKapUOTOB U MPOKAPHOTOB U
MEXaHHU3MBbI UX PEryJISIIMU B CBOEH NMpopecCHOHANTbHON AESITEIbHOCTH.

P/I-2 [IpuMeHATH TEOPETUUECKUE U DKCIIEPUMEHTAIBHBIE METO/IbI UCCIIEA0BAHUS OIIK(Y)-2
JUTSI U3Y4EHHS] OMOXUMUYECKUX OCHOB (DYHKITMOHUPOBAHMSI JKUBBIX CHCTEM.

OIIGHO‘-IHI)IG MCPONPUATHA TCKYIICTO KOHTPOJIA U HpOMC)KYTOqHOﬁ arreCTaluu NpcaCTaBJICHbI B
KaJICHAapHOM peﬁTHHF-HJ’IaHe JUCHUITIIINHBI.

4. CTpyKTYpa U cofep:KaHHe AUCHUIITUHBI

OcHoBHbIC BHbI Y4eOHOMH AeATEJIbHOCTH

Pa3ienbl I CIUAILIMHBI Dopmupyemblit Buabl yueOHo# 1eATeIbHOCTH Oobem
pe3yabTaT BpeMeHH, 4.
o0yuyeHus no
JUCHHUTINHE
Pa3nen (Moayan) 1. PI-1,P[1-2 | Jlexuuu 18
OCHOBBI CTATHYECKON OMOXUMUU IIpakTHyecKue 3aHATUS 16




JlaGoparopHble 3aHATHS 20
CamocrosTenbHas pabora 64
Pa3zjnen (Moayanb) 2. PI-1,P/I-2 | Jlekiuu 14
OCHOBBI META0OIMUECKON OMOXUMUU [IpakTuueckue 3aHATHS 16
JlaGoparopHeble 3aHATHS 4
CamocrosiTenbHas padbora 64

ConeprkaHue pa3iesioB JUCITUTITNHBI:

Pasngen 1. OCHOBEBI CTATHYECKON OMOXUMHUNA

B pazmene paccmarpuBaeTcsi CTpOEHHUE, CTPYKTypHAas OpraHu3anus, (PU3NKO-XUMHUYECKUE
CBOIMCTBAa M OMOJIOTMYECKHE (PYHKIIMM OCHOBHBIX KJIACCOB OMOMOJIEKYJ — aMHHOKHCIIOTHI,
MENTUAbI, OCJNKH, JHUIHIGI, YIJIEBOJbI, HYKICHHOBBIC KUCIOTHL. Takke B paMmkax paszzaena
paccmarpuBaercs MHpopMmanus o GepMeHTaxX, UX CTPOCHHUE, KiIacCH(pHUKAIMH, MEXaHHU3ME
NEUCTBUS U UX UHTUOUTOpAX.

TeMBI JeKIM:

1.

Nk wWN

BBenenne B OMOXUMHIO. AMUHOKHUCIIOTBI, IIEIITHIBI.

benku. Ctpoenue. OnpeneneHue nepBUYHON CTPYKTYPHI OelKa.
benku. IIpocTpancTBeHHAs OpraHU3amys OSITKOBOW MOJICKYIIHI.
®epmeHThl. OCHOBHI.

Jlunmuer. Kimaccudukanmst. CTpoeHHe pa3HBIX KIaCCOB JIUITHIOB.
YraeBoabl. Onurocaxapu/bl, MOIMCaXapuIbl, ITMKOKOHBIOTATHI.
Hyxneunoseie kucinotel. CTpoeHue.

CrpyKkTypHasi Opranu3anus HyKJIEHHOBBIX KUCIIOT.

TeMbl NPaKTHYECKHUX 3AHATHIL:

1.

Hown

5.

3aMeHNMbIE U HE3aMEHHMBIE aMHHOKHUCIIOTHI, (DYHKIIMH OTIEIBHBIX aMHHOKHCIIOT.
Pemenne 3ama4 no reMe « AMUHOKHUCIIOTBI».

Mertonp! pazaenenus 6enkoB. Pemenne 3agay mo reme «benku, GepMeHTh».
Pemenne 3amad o reme «JIunuapi».

Konrtponbnas padora no reme: benku, hepMeHTHI, JTUTIHIBL.

Pemenue 3anau no teme «HykiaenHOBBIE KUCIOTBI».

Ha3zBanus ja6opaTopHbIX padoT:

1.

CoNoORWN

«DPU3NKO-XMMHUYECKHE CBOMCTBA aMHMHOKHUCIIOT. Pa3znenenre aMUHOKHUCIOT METOA0M
TCX».

«DU3NKO-XUMHUECKHE CBOMCTBA OCIIKOBY.

«OmnpeneneHne 303JIEKTPUIECKON TOUKH OeTKay.

«Pazgenenue anbOyMUHOB U TTI00YIUHOB SIMYHOTO O€JTKa METOIOM BBICATUBAHUSI.
«CBoiicTBa (hepMEHTOBY.

«BbIeneHne U CBOMCTBA JIUITHAOBY.

«YTIEeBOIBI».

«Bp1enenre u cBOMCTBA HYKJIEMHOBBIX KUCIOTY.

«KauecTBeHHbIE peaKIIMK Ha BUTAMHHBDY.

Pasznen 2. OCHOBBI META0OJIMUECKON OMOXUMUH

B pasmene mpexacraBinena wHpoOpMamms O OHOPHEPreTUKE OWOXMMHYECKUX IPOIECCOB,
ctpoenne u ¢pyakimonuposanus L{I15. PaccMaTpuBaroTcsi OCHOBBI KaTaOOIU3Ma YIIIEBOJIOB,
a TaK)K€ TOPMOHAIBHOU PETYISIUN PA3TUIHBIX META0OTUIECKUX TTPOIIECCOB.

TeMbl JJeKIMMH:

1.

2
3.
4.
5

buonornueckoe okuciaeHue.

Karabomusm yrinesonos. ['mukonus. LITK.

Karabomusm yrieBozos. [lenTodo3zodocdaTHpiii uki.
['opMoHanbHAs PErysMsS MeTa0OTNYECKUX MPOLIECCOB.
MunepanbHbIii 0OMEH.



Tembl IpaKTHYECKUX 3AHATHI:

CemuHap Ha Temy «broJIOrnyecKkoe OKUCIECHUE.

Pemenue 3anau no reme «buONOrHUECKOE OKUCICHUEY.

Burtamunsl.

Cemunap Ha TeMy «KaTabosu3m yriieBo10BY.

I'opmonsl.

KontponpHast pabora mo Tteme «[OpMOHanbHAs PETyNSInus METa0OIHMUECKUX
npoueccoBy, «MuHepaTbHbII 0OMEH).

oakrwdE

Ha3panus 1abopaTopHbIx padoT:

1. «CnouptoBoe OpoXKeHUE».
5. Opranusanusi CaMOCTOATEILHOH PadoThI CTY/IEHTOB

CamocTosiTenbHas paboTa CTyIEHTOB MPU U3YYSHHUH JUCIHUILTUHBI (MOIYJIsl) MIPeayCcMOTpeHa

B CJICIYIOIIMX BUJaX U opMax:

PabGora ¢ neKIMOHHBIM MaTepHalioM, MOUCK M 0030p JHUTEpaTypbl U 3JIEKTPOHHBIX
MCTOYHHUKOB MH(OPMALIUH 110 MHIAMBHUYaJIbHO 33JaHHON IIpobieMe Kypca,

W3ydeHue TeM, BBIHECEHHBIX Ha CAMOCTOSITENIbHYIO TPOPabOTKY;

[Touck, aHanu3, CTPYKTYpUpPOBAaHUE U MPE3eHTAIUs HUH(pOpMaluy;

BrinonHeHne MHIUBUIYaIbHBIX IOMAIIHUX 3a/1aHUM;

[ToaroroBka k 1a6OpPaTOpPHBIM paboTaM, K IPAKTHUECKUM U CEMHUHAPCKUM 3aHATHIM,
AHanu3 Hay4YHbBIX MyOJIUKALIMIA TTO 3apaHee OINpe/Ie]ICHHON peroaaBaTeieM TeMe;
[ToaroToBKa K OIEHUBAIOLIIM MEPOTIPUSATHUSIM.

6. YueOHo-MeToAHMYecKOe U MH(OPMAIIMOHHOE o0ecTiedeHne TUCIUTIIHHbI

6.1. YueOHO-MeTOAHMYECKOE 0O0ecieueHne

1.

2.

3.

1.

2.

3.

OcHoBHas JInTeparypa
[TanoBa, T. M. OcHOBBI OMOXMMHU U MOJEKYJISPHOU Ouonoruu : ydeOHOEe mocolue
[Dnextponnslii pecypc] / T. M. I1anoBa, A. A. lllerones. — ExatepunOypr : YI'JITVY, 2016.
— 92 c¢. Pexum pocryma: https://e.lanbook.com/book/142565  (mata oOpaineHus:
22.06.2020). — PexuM gocTyIa: Ui aBTOPHU3. MOJIb30BATEICH.
Koneman, 5. Harnsognas 6uoxumus : cipaBo4HMK [DnekTpoHHBIN pecype] / A. Konbman,
K. -. Pém ; mepeBon c¢ anrmmiickoro T. II. MoconoBoit. — 6-¢ m3a. — Mockaa:
JlabopaTopus 3HaHUH, 2019. — 514 C. Pexum JOCTYyTIa:
https://e.lanbook.com/book/121226,. (nata obparuenus: 22.06.2020). — Pexxum moctyma:
JUIsL aBTOPHU3. MOJIb30BATEIEH.
Henbcon, /I. OcuoBbl Onoxumun JIeHnHmxepa: yuebHoe mocobue [IIeKTpoHHBIH pecypc]/
. Henbcon, M. Kokc ; nepeBon ¢ anrymiickoro T. I1. MocomnoBoii [u ap.]. — 4-e u3g. —
Mockga : JlabopaTtopus 3Hanumii, 2020 — Tom 1 : OcHOBBI OMOXUMHH, CTPOCHHUE U KaTaIu3
— 2020. — 749 c. Pexxum nocryma: https://e.lanbook.com/book/135557. (nata oOpareHus:
22.06.2020). — PexuM gocTyma: Ui aBTOPHU3. MOJIb30BATEICH.

JlonoTHUTEIbHASI JIUTEpPaTypa

Octpornanos, E. C. JlabopaTopHblii NpakTUKyM IO OHOXMMHHU : ydeOHOe mocobue
[DnexTponnsiit pecypc] / E. C. Octpornsnos, T. A. Hosukosa, U. E. EbpemoBa. — Cankrt-
[TerepOypr: PITIY wum. A. W. Tepuena, 2018. — 79 c¢. Pexum nocryna:
https://e.lanbook.com/book/136713 (mata oGpamienus:22.06.2020). — Pexxum moctyna:
JUIS aBTOPHU3. N10JIb30BATENEH.

Mouynsckas, H. H. OcHoBbI OMOOpraHnyecKkoi XuMHUH : yueOHoe 1mocodue [DIeKTpOHHBIN
pecypc] / H. H. Mouynsckas, H. E. MakcumoBa, B. B. EMenbsHoB. — 2-¢, ucnp. u 101 —
ExarepunOypr: Yp®V, 2015. — 108 c¢. Pexxum poctyma: https://e.lanbook.com/book/98424
(mata obparenus: 22.06.2020). — PexxuM gocTyma: Juis aBTOPH3. MOJIb30BaTEICH.
CkBopuoBa, H. H. OcHoBbl Ounoxumun u MosekyisipHod Oumomnoruu. Y. 1. Xumuueckue
KOMITOHEHTHI KJIETKH : ydeOHoe mocodue [Dnektponnsit pecypc] / H. H. CkBoproBa. —



https://e.lanbook.com/book/142565
https://e.lanbook.com/book/121226
https://e.lanbook.com/book/135557
https://e.lanbook.com/book/136713
https://e.lanbook.com/book/98424

Cankr-Ilerep6ypr: HHNY HUTMO, 2016. — 154 c. Pexxum  pocryna:
https://e.lanbook.com/book/91337 (mata obparienus: 22.06.2020). — Pexxum mocryma: ajis
aBTOPU3. II0JIb30BATEIICH.

6.2. UudopMaliuoHHOE M IPOrpaMMHoOe olecrevyeHne

Internet-pecypcer (B T.4. B cpene LMS MOODLE u ap. o6pa3zoBarenbHbie 1 OMOIHOTEUHBIE

pecypcehl):

1. buoxumus mis cryaeHTa. O0pa3oBaTENbHBIA CANT, COEPKAINA OCHOBHYIO HH(OpMaIIHIo
no obmrei onoxumun. Pexxum noctyna: https://biokhimija.ru/

2. CripaBOYHHK o OHMOXHMHUU. Pexxum JOCTYTIA:
http://library.med.utah.edu/NetBiochem/titles.htm

3. Harnsanas 6uoxumus. Pexxum mocryma: http://www.drau.ru/

4. TlpodeccroHabHbIe 0a3bl JaHHBIX U WH(GOPMAIMOHHO-CIPABOYHBIE CUCTEMBI JOCTYITHBI
o cceuike: https://wwwe.lib.tpu.ru/html/irs-and-pdb.

JIuuensnoHHoe nmporpammHoe obecniedeHue (B coorBercTBuu ¢ IlepeyHeM JTHIEH3MOHHOTO

nporpaMmmHuoro ooecnedenus TIIY):

1. 7-Zip;

Adobe Acrobat Reader DC;

Adobe Flash Player;

AkelPad:;

Design Science MathType 6.9 Lite;
Document Foundation LibreOffice;
Google Chrome;

Microsoft Office 2007 Standard Russian Academic;
. Mozilla Firefox ESR;

10. Tracker Software PDF-XChange Viewer;
11. WinDjView

©CoNoORWN

7. OcoOble TPeOOBaAHNS K MATEPUATIbHO-TEXHUYECKOMY 00ecneYeHUI0 TN CIUTIIHHbI

B yueGHOM mporecce HCHONB3yeTCs Cleayroliee Oo0OpyAOBaHUE MJisi MPAKTUUYECKUX U

JIEKITUOHHBIX 3aHATHUM:

Ne HanveHnoBanue cienuaIbHBIX HaumenoBaHue 000py1oBaHust
NoMenieHu i
1. Aynuropus s nposenenus yaeOHsix | Becsr KERN 440-33N. 0.01r - 1 mt.; Kamepa Temosas KC-
3aHSTHI BCEX THUIIOB, KYPCOBOTO 65 - 1 mT.; Memmanka MarHATHAs ¢ TIOJIOTPEBOM (THI2)
OPOCKTUPOBAHMSI, KOHCYIbTAIHH, MSH-20D-Unit - 3 mrr.; Becsr ma6oparopusie WPS 510/C/2
TEKYIIETr0 KOHTPOJIS 1 - 1 mr.; AxkBaguctuuisitop A3-5 "JIMBAM" meaummHcKui
MPOMEXYTOUYHON aTTecTaui (yaeOHas | DIIEKTPUIECKHi - 1 mT.; Memanka MarHuTHAsI C IOIOTPEBOM
nabopartopusi) (tum 1) MSH-20A - 9 mT.; Memanka MarHuTHas ¢
634034, Tomckast obiacTh, T. TOMCK, nogorpeoM MR Hei-Tec - 3 wirt.; Bechr maboparopHsie
Jlenuna npocmexkr, a. 43a, 307 "Adventurer” - 1 mr.; Hacoc Bakyymusiiit HBP-4,5]1 - 1 mir.;
Inutka Harpesatenshas HP-20D-Unit - 22 .
Hocka aynutopHas HacteHHas - 1 wt.;Cron-moiika - 1
mT.;CToJ JJ1s BecoB - 2 1mT.;KoMIiekT yueOHol Mebenn Ha
40 mmocaI0YHBIX MECT;
ITpoekrop - 1 mt.; KomnsroTep - 2 mr.
2. AynuTopust 1uis npoBefieHus yueOusix | Murepaktusnas qocka |QBoard ET-D AD08O - 1 mir.;

3aHSTHI BCEX TUIOB, KYpCOBOTO Komrmutekt yuebHoi Mebenu Ha 20 TIOCaI09HBIX MECT;
IIPOEKTUPOBAHMs, KOHCYJIbTALUH, Komnsrorep - 1 wrt.; IIpoexrop - 1 mrt.

TEKYLIETO KOHTPOJIS U
MIPOMEKYTOYHON aTTECTALNH
634034, Tomckas objacTh, r. ToMcK,
Jlenuna npocnekr, a. 43a, 307A



https://e.lanbook.com/book/91337
https://biokhimija.ru/
http://library.med.utah.edu/NetBiochem/titles.htm
http://www.drau.ru/
https://www.lib.tpu.ru/html/irs-and-pdb

Pabouas mporpamma cocraBiena Ha ocHoBe OOIUell XapakTepHCTHKH 00pa3oBaTelbHOH
nporpamMmbl 10 HanpasiaeHuio 19.03.01 buorexnonorus/ OINI Buorexnonorus/ crenuanusamus
brorexnonorus (mpuema 2020 r., ounas Gpopma o6yueHus).

Pazpabotunk(u):
JomkHocTs Tonmues ®OUO
Houent HOI[ H.M. Kuxuepa M/- Kysnenosa A.C.
c”

IIporpamma onoGpena Ha 3acenanunu Hayuno-o6pa3oBaTesHOTO uenaTpa H.M. Kmwxnepa UITHIIT
(mporoxon ot «01» centsiopst 2020 1. Ne 5/1).
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JIner usmMeHeHuii padoyveii NporpaMMbl THCHUILINHBI

YueOHbIi roj CopepixaHue /M3MeHeHHE OO0cy:x1eHo Ha
3acenanuu HOLl H,M.
Kusknepa (mpoToko.1)
2020/2021 1 OOGHOBIIEHO IPOrPaMMHOE 00eCIIeYeHHE ot 01 cenTsa0ps
y4eOHBII 2 OOGHOBIEH cocTaB NpodeccHoHANBHBIX 0a3 JaHHBIX M | 2020 r. No 5/1
rona I/IH(I)OpMaHI/IOHHO-CHpaBOQHLIX CHCTEM




