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O0BeM QUCIUIUIMHEL 9 3.€.

IMosicuuTeIBLHAS 3aIMCKA

Pe3yabTaThl 00y4yeHHsl MO0 AUCHUIIMHE (MOYJI0), COOTHECEHHBIE C MHIUKATOpaMHU
JOCTHKEHUS] KOMIIETEHLIMH, YCTAHOBJIEHHBIMU 00Pa30BaTeIbHOM MPOrpaMMoil

Komvmnerennun NuaukaTopsl Pe3yabTaThl 00yueHus no

JMOCTHKeHHUS AMCUUINJIMHe (MOLYJII0)
KOMIIeTeHIu i

YK-1 Cnoco6en | UI-1YK-1 3HaTh:

OCYIIECTBIISITh [Ipumenser - XUMHUKO-OHOJIOTHIECKYIO

KPUTHYECKUI aHaJlu3 | CHCTEMHBIN TOAXOJ B | CYIIHOCTh MPOILECCOB,

NpoOJEMHBIX CHUTyallui | MOMCKOBOMU U | MPOUCXOAIIUX B JKHUBOM

Ha OCHOBE CHCTEMHOIO | aHaJUTUUECKOM OpraHu3Me€ Ha MOJICKYJISIPHOM H

MOJIX0J1a, BHIPA0ATHIBATH | JCATCILHOCTH JUISL | KJIIETOYHOM YPOBHSIX;

CTpaTEruIo ACHCTBUI peleHus - CTPOCHHME M CBOMCTBA OCHOBHBIX

IIOCTABJICHHBIX 3a1a4

OIIK-5 Cnocoben
OIICHUBATH
Mop(hohyHKIIMOHATILHBIE,
¢duznonoruyeckue
COCTOSIHUS u
NaTOJIOTUYECKHE

MPOLECChl B OpraHU3Me
YEeJIOBEeKa JUIsl PEIICHUS
npodeccuoHaNbHBIX
3a1a4y

OIIK-5.2.

Onpenenser u
aHAJIU3UPYET
MOpP(}OJIOTHYECKHeE,
(YHKIIMOHATIBHBIE,
¢busnonornueckue
COCTOSIHUS u
[aTOJIOrMYECKHE
MPOIIECChl  OpraHU3Ma
YeIIOBEKa ONUPAsICh HA
3HaHUA OMOMOJIEKY,
CyOKJIETOUHBIX
KYyJIbTYD,
OMOXUMHYECKHUX
XapaKTePUCTHK, MyTeH
MeTaboau3Ma u
MIPUHIIUIIOB
peryJIsIun

Hnux

KJIaCCOB  OMOJIOTMYECKH BaXXHBIX
COCJIMHCHUH, OCHOBHBIC MYyTH WX
MPEBpAICHUS, POJIb  KJICTOYHBIX
MeMOpaH M TPAHCIOPTHBIX CHUCTEM
B OOMEHE BEIIECTB B OpraHU3Me;

- OCHOBHBIE ~ OHOXMMHYECKHE
KOHCTAHTHI U UX H3MEHUYHUBOCTH TIPU
MATOJIOTMYECKHX MPOIIECCaX.
YmMmern:

- WHTEPIPETHPOBATH PE3YJIbTAThI
OMOXMMHYCCKUX HCCIICTOBAHU;

- ONpeAeiWTh  MATOJOTMYECKOE
COCTOSTHUE Ha OCHOBAHWM JIAHHBIX
71a00paTOPHOTO aHam3a,
OOBSCHUTh MEXaHU3M JICUCTBUSA
JIEKapCTBEHHBIX M WHBIX BEIIECTB
Ha OPTaHU3M YEJIOBEKa,

- HHTEPHpPETUPOBATH PE3YyJIbTAThI
HauboJee pacmipocTpaHEHHBIX
METOJI0B nabopaTtopHoOi u
(GyHKIIMOHATBHOW JTUArHOCTHUKH.
Baaners:

- OMOXMMHUYECKUMU METOJaMH st
obcnenoBanust OOJIBLHOTO.

- HaBbIKaMU pacmudpoBKu
71a00paTOPHOTO aHATU3A.

- uHpopmanueir 00 H3MEHEHMX
OMOXMMHUYECKNX TIOKa3arejed ¢
y4eToM 3aKOHOB TEUYCHHS
MATOJIOTUIECKUX MTPOIIECCOB.




2. Conep:kaHue QMCHUIIMHBI (MOILYJIs1)

Tema 1. BBenenne B Omoxumuio. @epMeHTbl. IJH3MMOIAMATHOCTHKA. buoxumusi
NUTAHUS U NULEBAPEHHUS].

Beenenue B buoxumuio. Victopust pa3BuTusi OMOXUMUU.

CpoiictBa u knaccudpukanus (epmentoB. Bnusaue temmeparypel u pH cpemsl Ha
aKTUBHOCTH (hepmeHTOB. CrneuuduyHocTs AeiicTBus ¢epmenToB. OrmnpenenceHue aKTUBHOCTU
depmenToB CTpyKTYpHO-(QYHKIMOHANbHAS OpraHu3anus (epMeHTOB. Perymauus akTHBHOCTH
depmentoB. Knaccuduxanus pepMeHTOB. DH3UMOANATHOCTHKA.

buoxumus nurtanus u numieBapeHus. He3amMeHHMble KOMIOHEHTHI IUILEBOIO PAl[MOHA.
buonoruueckas ponp BuTamMuHOB. IlepeBapuBaHHe U BcachblBaHHE OEIKOB, JHUIHIOB U
YIJIEBOJIOB.

Tema 2. JHepreTudeckuii 00MeH. O0MeH M PyHKUMH YIJI€BOA0B

Oueprernyecknii  oOMeH W oOmmi  myth  Katabonmmsma.  OKHCIHMTENBHOE
nexkapOokcuianpoBanue mnupyBatra. Luki TpukapOOHOBBIX KHUCIOT. MUTOXOHIpHANbHAS
IeixaTenbHas 1emnb. OxucnurenbHoe GochopumupoBanre. OOMeH M (QYHKIMH YIIIEBOJOB.
AHa’poOHBIA pacmaj IrIIoKOo3bl. ASpOOHOE OKHCIEHHE YIIEBOJOB - OCHOBHOM MCTOYHUK
JIOHOPOB BOJOPOJA JUIAABIXaTEIbHOM LU U T€HEPUPOBAHUS ATO. ATNIOTOMUYECKHN
pacman yrieBojaoB. [nmrokoHeoreHe3. buocuuTe3 mmmoOmnu3anus riaukoreHa. CTpyKTypHBIE
nonucaxapuapl. [ eHeTndeckre neekTsl MeTaboIu3Ma YIiIeBOIOB.

Tema 3. Ctpoenne, cBoiicTBa U PyHKINH 0eIKOB. OOMEH aMMHOKHCJIOT B 0€eJIKOB

Beenenne B Ouoxummio. CrpoeHue, KiacCUpUKalus U CBOWCTBA aMUHOKHUCIOT.
[lepBuunas cTpykrypa Oenka. YpPOBHU CTPYKTYpHOM OpraHu3aluud OENKOBOW MOJICKYIIBI.
Oynkun 6enkoB. CTpoeHue U PYHKIMU CIOKHBIX 0emkoB. CTpykTypa v QyHKIMH MHOTIIOOMHA
u  remornobuHa. OOmwue  myrd — karabomu3ma M OWMOCHHTE3a  aMHUHOKHUCIOT.
JlexapOoKcHIIMpOBaHue, 1e3aMUHIPOBAHNE U TPAHCAMHUHHUPOBAaHUE aMUHOKHUCIOT. OOpa3zoBaHue
aMMHuaKka B OpraHh3Me U nyTu ero o6Oe3BpexkuBanus Crnenuduueckue mnyTH oOMeHa
aMuHOKUCIOT. OcobeHHOCTH OOMEeHa TJHIIMHA, CEepUHA, CEPOCOJEpKAIIUX M apOMATHYECKHUX
aMUHOKHUCIIOT. bruocunTes u pacman xpomornporenHoB. OOMeH OMIMpyOMHA M €ro HapyLICHUS.
OOwmeH xene3a. buocuHTE3 MOUEBUHBI.

Tema 4. Crpoenne, cBoiicTBa M (YHKIHHM HYKJICHHOBBIX KHCJI0T. MaTpuyHble
CHHTE3bI

OOMeH HYKJIEMHOBBIX KHCIOT. DepMEHTAaTHBHBIN THIPOIU3 HYKJIEMHOBBIX KHCIOT B
KEIIyI0YHO-KUIIeYHOM TpakTe. Karaboau3M mypuHOB M NMUPUMHIWHOB, KOHEUHBIE MPOTYKTHI
pacriaga. Hapymenue cunTe3a MoueBoi kucioTbl. Ilomarpa. OOmme cxemsl aHabonu3Ma
HYKJIEOTH/IOB: OUPUMMJIMHOBBIX M IYPUHOBBIX  pPUOOHYKJIEOTHIOB, OMOCUHTE3
JIe30KCUPUOOHYKICOTHI0B. Perymsuus OHOCHMHTE3a HYKJICOTHAOB. MaTpuuyHble OMOCHHTE3BI
(perukanus JIHK u tpanckpunuus). Marpuunbie 6MOCHHTE3bI (TpaHCsnus). ['eHeTnueckuii
Ko/. buocunTes Genka u ero peryssmms.

Tema 5. O6MeH ¥ QyHKIIUM JTUNIH/IOB

OxucieHue BBICHIMX JKUPHBIX KHCIOT W IJIMLEpOJia B TKaHSAX. BHOCHHTE3 >KHPHBIX
KHUCJIOT. BHOCHHTE3 KETOHOBBIX TeJ, TPUALMITIULEPOSoB U dochomunuaoB. Meradbonusm
xoJjecreposia B opranusme. JlunonporenHsl. BzaumMocssa3p 0OMeHa JIMINIOB U YTIIEBOJIOB.

Tema 6. 'opmoHanbHaA peryjasiuuns 00MeHa BellecTB

OO0ume npUHIUNBL peryiasuuu MetabonusMma. Ilepegaua ropMOHaJIBHOTO CHUTHaANa B
KJIeTKy. Vepapxusi peryisiTOpHBIX CHCTeM opraHu3Ma. ['OpMOHBI rumoTajgamyca M runogusa.
ITomoBele ropMoHBI. buonormueckas poib aApeHalIMHA, IJIOKaroHa, WOATUPOHHUHOB,
[IIIOKOKOPTUKOUIOB, MHHEPAJIOKOPTUKOUJOB, TOPMOHOB, PETYIUPYIOIIUX OOMEH KajbIUs WU
TOPMOHOB 33JJHEeH A0JIM TUIIodu3a.

Tema 7. CTpoeHue u pyHKIUH OHOJIOTHYECKUX MeMOpaH

Crpoenue u QpyHKIIMM OHONOTHYECKUX MeMOpaH. JINTTOCOMBI Kak MOJIENIb OMOJIOTUYECKUX
MeMOpaH.  DPU3MKO-XMMHUYECKHE  CBOMCTBAa  JBOMHONW  QochomunuaHoii  mMeMmOpaHbI



(MpOHUIIAEMOCTh, TOABMKHOCTH MOJEKYNI (PochoNunumoB). XHUMHUECKas TeTEPOreHHOCTh
dochomunumoB MemOpanbl. XonecrepuH. CrnenuduyHocts (ochonunuaHOoro cocraBa
Ouonormueckux MemOpaH. JluHamuueckas wojenb Ouosiornyeckux wmemOpan CuHrepa-
Hukonwscona. Ilepudepuueckue m uHTErpalibHbie Oenku MemOpaH. JIBymepHas muddys3us
0eKoB B MeMOpaHax. ACUMMETpHsI OMOJIOTHYECKUX MEMOpaH.

Tema 8. Bnoxumusi opraHoB U TKaHel

buoxumust kpoBu. IImazma KpoBHM: KOMIIOHEHTHI M uX (yHKUMU. MeTtaboau3m
OPUTPOLIUTOB. 3HAUYCHHE OMOXMMHYECKOTO aHallu3a KPOBH B KIWHUKE. BHOXWMHUS TIECYCHHU.
O06e3BpexUBaHNE TOKCUYECKUX BEIeCTB B opranusmMe. buoxumus nouek u moun. Onpenenenue
HOPMAJIbHBIX M TATOJOTMYECKMX COCTABHBIX YacTe MOYM. MMKpOIKCIIpEecC-aHaIN3 MOYH.
buoxumuueckue uccieoBaHus B KIMHUKE.

3. IlepeyeHb y4eOHO-METOAMYECKOT0 00ecIiedeHUs TN CIUILINHBI (MOLYJIs1)

- MYJIbTUMEIUWHBIE TNPE3EHTAMOHHBIE MaTE€pUalbl MO JAUCHMUIUIMHE (MOMAYJIIO)
MIpEJCTaBIICHBI B 3JIEKTpOHHOM Kypce B OUOC MAY;

- METOAMYECKHE YKa3aHWs K BBHINOJHCHHUIO J1A00pAaTOPHBIX pabOT MPEICTaBICHBI B
anekTpoHHOM Kypce B OM1IOC MAY:;

- METOJIMYECKHE MaTepuaibl IJisi OOY4arolUXCs MO OCBOCHHMIO IUCIUIUIMHBI (MOMYJIs)
npeAcTaBiIeHbl Ha oduimanbHoM caiite MAY B paznene «Mudopmanus mo o6pazoBarebHbBIM
mnporpamMmam, B TOM YHCJIE aJalTHPOBAHHBIM.

4. ®oHJ OLEHOYHBIX CPEICTB MO TUCHUILIMHE (MOIYJIIO)
SBnsiercs OTAEIBHBIM KOMIIOHEHTOM 00pa30BaTeIbLHOM MPOrpaMMbl, pazpadoraH B hopme
OTJICITBHOTO JJOKYMEHTA, BKJTFOYAET B CEOS:
- NIepeueHb KOMIIETEHIIUH C YKa3aHHEeM 3TaroB UX (pOpMHUPOBAHUS B MIPOLIECCE OCBOCHUS
JUCLUILINHBL (MOYJIs1);
- 3a/1aHUA TEKYILEro KOHTPOJIS;
- 3a7]aHUs IPOMEKYTOUHON aTTECTAIUH;
- 3a/1aHUs BHYTPEHHEH OLIEHKH KauecTBa 00pa30BaHMs.

5. Ilepe4yeHb OCHOBHOI M I0NOJTHUTEJIBLHON Y4eOHOM JIMTEepaTyphbl (IIeyaTHbIE U3/1aHus,
AIIEKTPOHHBIE YUeOHbIE U3/1aHUS U (WIIN) PeCypChl ANEKTPOHHO-OMOINOTEUHBIX CHCTEM)

Ocnognas numepamypa:

1. CesepuH, E. C. buoxumus : yuebnuk / nox pen. E. C. CeBepuna. - 5-¢ uzn.
ucnp. u jomn. - Mocksa : I'DOTAP- Meaua, 2019. - 768 c. - ISBN 978-5-9704-4881-6. - TeKCT
anektpouusli  //  OBC "KoncynpTant  cryaeHta" : [caliT]. - URL
https://www.studentlibrary.ru/book/ISBN9785970448816.html

2. I'myxoBa, A. U. buoxumus ¢ ynpaxHeHUsIMH U 3a/1a4aMu : y4eOHUK / oA pen. A.
. T'nyxoBa, E. C. CeBepuna - Mocksa : [DOTAP-Menua, 2019. - 384 c. - ISBN 978-5-9704-
5008-6. - Tekct : oanektpoHHblt // DBC "Koncymbrant crynenta" : [caiit]. - URL

https://www.studentlibrary.ru/book/ISBN9785970450086.html.

Jlonoanumensnan numepamypa:

3. ®omunbix, B.JI. buoxumus : yuebHO-MeToqudeckoe mocobue / B.JI. ®oMuHBIX,
E.B. Tapacenko, O.H. Jlenucosa ; pexn. IL.I. IlaBnoBckas ; [loBOJKCKMI TOCYIapCTBEHHBIN
TEeXHOJOrM4yeckuii  yHuBepcurer. — Homkap-Ona : IloBOMKCKMH  TrocylapCTBEHHBIN

TEXHOJIOTMYECKU yHUBEpCUTET, 2019.
6. IlpodeccnonanbHbie 0a3bl JAHHBIX 1 HHGPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

1) OBC «YHuBepcurerckas 6ubnuoreka onnain» https://biblioclub.ru/


http://www.mstu.edu.ru/sveden/education/oop/
http://www.mstu.edu.ru/sveden/education/oop/

2) OBC «KoncynbTaHT cTyaeHTa» https://www.studentlibrary.ru/

7. IlepeyeHb JIMIEH3MOHHOTO M CBOOOJHO PACHPOCTPAHSIEMOrO MPOrPaAMMHOIO
o0ecrneyeHusi, B TOM YHCJIe 0Te4eCTBEHHOr0 MPOU3BOICTBA

1) Oducnsriii naker Microsoft Office 2007
2) Cucrema ontuaeckoro pacrno3HaBanus Tekcta ABBYY FineReader

8. Obecneuenue ocBoOeHUA JUCHMILIMHBI JIUI ¢ HHBAJUAHOCTLIO 1 OB3

OObyuaromuecs u3 yrcia nHBanuA0B u il ¢ OB3 obecneynBaroTCs MeYaTHBIMU U (WITH)
3JICKTPOHHBIMH 00pa30BaTEIbHBIMUA pecypcaMu B (opMax, alaliTUPOBAHHBIX K OTPaHUYCHUSIM
WX 3]I0POBBSL.

9. MarepuajibHO-TEXHUYECKOe OOecneyeHue JUCHUNINHBI (MOIYJISA) MIPEICTABICHO B
npunoxennn k OIIOIl «MaTtepuallbHO-TEXHUYECKHUE YCIOBUS pealM3alui 00pa30BaTeIIbHON
MPOrPaMMBbI» U BKITFOYACT:

- yaeOHBIE ayAMTOPUM [UISI TPOBEICHHS Y4YEOHBIX 3aHATHH, MPEAyCMOTPEHHBIX
POrpaMMOM  CHEIHAIUTETa, OCHAIICHHBIE OOOPYJIOBAHMEM M TEXHHUYECCKHUMH CpPEICTBAMHU
oOydeHus;

- IOMEIIEHUsl  JUII ~ CaMOCTOSITENIbHOM ~ paboThl  OOy4YaroIIMXCS,  OCHAILEHHBIE
KOMITBIOTEPHON TEXHUKON C BO3MOXKHOCTBIO MOAKITIOUEHUS K ceTu «MHTepHeT» U obecrieueHueM
JIOCTYTIA K 3JIEKTPOHHOM MH(POpMAIIMOHHO-00pa3oBarenbHol cpene MAY;

- 1abopaTopuI0 OMOXHUMHUU,

- maboparopuro TTLIP.

JlommyckaeTcsi 3aMmeHa 000py/I0BaHUs €T0 BUPTYaTbHBIMU aHATOTaMH.


https://www.studentlibrary.ru/

10. PacnpenesieHue TPy10€eMKOCTH 10 BHAAM Y4eOHOM 1eATeTbHOCTH
Tabmuna 1 - Pactipenenenue Tpy10eMKOCTH

Buna yueonoii Pacnpenesienue Tpy10eMKOCTH JUCUMILIMHBI (MOaYJis) 10 popMam 00yUeHust
AeATeIbHOCTH Kypc/Cemectp Bcero yacos
2 3 4
Jlekuun 8 16 12
JlaboparopHble
patop 16 32 24
paboThI
CamocTosTenbHas
48 60 72
pabora
[Togroroska k
MIPOMEKYTOUHOM - - 36
aTTeCTaluu
Bcero yacos 144
72 108
mo IMCIMIIJIMHE
/ m3 HUX B opme
- 16 32 40
IMPAaKTUYICCKOU
IIOArOTOBKHU
CDOpMBI HpOMe)KYTOqHOﬁ aTTeCTAllUM U TCKYIICI'O KOHTPOJISA
| DK3aMeH \ - \ - \ + \ +
Ilepeyennb J1abopaTopHbIX padoT Mo popmMamM 00y4eHHs
Ne
Tembl J1a60paTOpHBLIX padoT
n\n
1 2
1 Bawusinue pH u Temneparypbl Ha aKTUBHOCTh (PepMEHTOB
2 AKTHBaLYsI 1 MFHTUOMpOBaHUe (PEpPMEHTOB
3 CrneunduyHoCTb jieiicTBUs hepMEHTOB
4 OmnpeneneHre akTUBHOCTH )epMeHTa BHYTPEHHEH MUTOXOHAPUAILHON MeMOpaHbl — CYKIIMHATACTUAPOT€HA3HI
5 KonnyecTBeHHOE onpejiesieHne aKTUBHOCTH aMuiia3bl MeTooM Bosibremyra
6 KonmdecTBeHHOE OmpeieIeHne aKTUBHOCTH MENICHHA 10 MeToay [IaTHuUIKOrO
7 KonyecTBeHHOE onpejiesieHre akTUBHOCTH TPHUIICHHA YIPOLIEHHBIM METOJI0OM (OPMOJIBHOTO TUTPOBAHHS
8 KonmuecTBeHHOE onpesiesieHne akTHBHOCTH JIMIA3bl
9 KosmdecTBeHHOE onpeseneHne Makpo3prudeckux coequaenuii Mo (AT® u xkpeatungocdara)
10 KadecTBeHHbIE peakiiy Ha yTIEBOAbI
11 KonmuecTBeHHOE OompeiesieHre YIiieBOJI0B
12 AHayn3 )KeTYHBIX KUCI0T. DOMYNBIHPOBAHUE KUPOB
13 OnpezneneHne XUMHUECKUX MOKa3aTeIel KauecTBa MUIIEBHIX )KUPOB
14 YHuBepcaJibHbIE KaUeCTBEHHbIE PEaKIMK Ha aMUHOKHUCIIOTHI M O€JIKH
15 Crneunduueckre Ka4yeCTBEHHbIE peaKlMi HA aMUHOKHCIIOTHI U OJIKU
16 DU3HKO-XNMHYECKHE CBOHCTBA OEIIKOB
17 KonmdgecTBeHHOE Onpe/ienieHne BOAOPACTBOPUMOTo Oellka (HOTOKOJIOMETPHIECKIM OMYPETOBBIM MaKPOMETOIOM
KomngectBeHHoe — ompezeneHHe  BOAOPAcTBOPUMOro  Oenka  (POTOKOIIOPUMETPHUECKHM  OHMYypETOBBIM
18 MHKPOMETOIOM (C IPUMEHEHNEM peakTnBa beHeaukra)
19 KosmuecTBeHHOE OlpesiesieH e BOJJOPacTBOPUMOTo Oeska ()OTOKOJIIOpUMETPHIECKUM MeToioM Jloypu
20 DpaxunonnupoBaHue OSJIKOB
21 OmnpeneneHye a30Ta aMUHOKHUCIIOT METOIOM (OpMOJIbHOTO THTpoBaHust 1o CepeHceHy
22 KauecTBeHHbIE peakiiy Ha BOJOPACTBOPUMbIC BUTAMHHBI

23 KauectBeHHEIE PpCaKru Ha )KUPOPACTBOPHUMBIC BUTAMHHBIL




KonnuectBennoe OIpCACIICHNUE COACPIKAHUA BUTAMUHA C B OMOJIOTHYECKOM Martepualie ﬁOL[OMCTpH‘IeCKHM

24
METOJIOM

25 KonmuectBeHHOE OmpeieieHre BUTaMIHA ¢ B OMOJIOTHYECKOM MaTepHalle pH B3aUMOJICHCTBUH C 2,6-
JuxJI0pdeHonnHI0(peH0IoM

26 KadecTBeHHbIE peakiMy Ha TOPMOHBI




