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1. Ilnanupyembie pe3yJabTAThl 00yYeHHUsI 10 TUCHUIJIMHE, COOTHECEHHbIE €
pe3yJibTaTaMH OCBOCHHMS 00pPa30BaTeIbHOI IPOrPpaMMBbI

Jucuunmna bruonornueckast xumust B cootBercTBuu ¢ TpedoBanusimu @I'OC BO u ¢ yuerom
[TOOIl (mpm HanuuuuM) HampaBieHa Ha ¢opmupoBanue obmenpodeccuonanpupix (OIIK) u

npodeccuonanbHbIX KomneTeHui (I1K):

Tabnuna 1. CBa3b pe3ynbTaToB 00yUeHUs C MPUOOPETAEMBIMU KOMIIETEHLIUSIMU

Kox n nHaumenoBaunue

Ko n nHaumenoBanue

3arTaHupOBaHHBIE PE3YIBTATHI 00yUEHUS

KOMIIETEHIIH MH/IMKATOpa IOCTUKEHUS
KOMIETEHINH
OIIK-1. NOIIK- 1.2. 3HATh:
CrniocobeH ornpenensiTh OOcnenyer JKMBOTHBIX, | - O XHMUYECKOH CTPYKTYpE U IIPEBpaIlCHHE
OMOJIOTMYECKUH CTaTyc M | coOiroast TEXHUKY | MoJIeKyJI B XKHBOI MaTepun. M3yanth
HOpPMAaTHBHBIC 0€30NMACHOCTH M 3HAHHUS | y v ruontie 0CHOBEL NPOIIECCOB
KJIMHUYECKHE MTOKa3aTean | IO criocobam ux
OpIAHOB 1 CHCTEM Fa— cormacio | KHSHEAEATENLHOCTH BCETO OpraHu3Ma.
OpraHu3Ma >KHBOTHBIX METOJMKH  BBHIOTHEHHUs | ¥ MeTh:
HOJNIHOrO  KIMHMYeckoro | - COON0NATh TEXHUKY 0€3011aCHOCTH IIpHU paboTe
UCCIIEI0BaHMS B J1a00OpaTOpHH; OKa3bIBaTh IEPBYIO IOMOIIb
IIPU HECYACTHOM CiTydae; 00padaTbIBaTh MOCYy1y;
- TOTOBHUTH PEAKTUBBI i OHOXUMHYECKUX
UCCIIC/IOBAaHMM; MPaBUIbHO MHTEPIPETUPOBATH
pe3yabTaThl OMOXUMHUYECKUX HCCIIEAOBAHUM, UX
LHEHHOCTb Ui KOMIUIEKCHOM  JTMarHOCTHKH
COCTOSIHUSI OOMEHa BEIECTB Y JKUBOTHBIX;
BJIAJeTh:
- HaBbIKaMM PpabOTBl C Tpudbopamu IS
OMOXMMHYECKUX aHAJIN30B;
- KOJIOPUMETPUIECKUMU,
pedpakromerpudeckumu, pH-merpuueckumu u
JIp. METOIMKAMU HCCIIeI0OBAHNUS;
- METOJMKON PacyeTOB pe3yJbTaTOB aHAIHM30B;
IK -1. HUIIK -1.1. 3HATh:
Cnocoben ucnonp3oBaTh | Mcnonbe3yer 0a30BbI€ | - XHMHUECKUE OCHOBBI ITPOIIECCOB
0a30BbIe 3HAHUS 3HAHUA  ECTECTBEHHBIX | skp3HEIEATETPHOCTH BCErO OPraHU3Ma.
CCTCCTBCHHBIX HAYK DM | HAYK NP QHATH3C | yyery:
aHaJIn3€e 3aKOHOMEPHOCTEH | 3aKOHOMEPHOCTEH - JlaTh KBATH(WIMDOBAHEKE PEKOMEHIAIHH MO
CTPOEHUS U CTPOCHUS u
(yHKIHOHUPOBAHHS (byHKITHOHHPORAHUS KOPPEKTHPOBKE HapyIIEHUs OOMEHa BEIIECTB y
OpraHoOB M CHCTEM opranoB  u  cuctem | KUBOTHBIX, OCYIIECTBIATD noz60p
OpraHoB, OOIIECIPUHATEIE | OPraHOB OMOXUMHUYECKUX METO/I0B UCCIIEI0BaHUS
Y COBPEMEHHBIE METO/IbI O€nKOB, JMIMIOB, YIJIEBOJOB, MHHEPAJIbHBIX

UCCIIEIOBAHMS IS
JMAarHOCTHKH U JIe4eOHO-
npodumakTU4ecKon
JESTEIbHOCTH Ha OCHOBE
T'YMaHHOTO OTHOILIEHUS K
KUBOTHBIM

BElIEeCTB, (DEPMEHTOB U T.JI.

BJIaJIeTh:

- HaBbIKaMU OTIpeZIeNIEHUs] COCTOSIHUS OOMeHa
BEUIECTB 110 OMOXMMHUYECKHUM MOKA3aTeNSIM
KpPOBHM M MOYH KUBOTHBIX.




2. MecTo AucHMILIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTeIbHOi

NMPOrpamMMBblI
Jucturmmuaa b.1.0.10 buonornyeckass XuMusi OTHOCUTCS K 0053aT€JIbHOM YaCTH.

I[aHaH AUCHUIIIMHA OIMMPACTCA Ha KypPChbl TUCHUILJINH! Anatomus JKUBOTHBIX, OpFaHI/I‘ICCKaSI

u (bH?)KOJ'IJ'IOPII[HaH XUMMUAI, buonornueckas (1)1/131/11(21, BCTepI/IHapHaH IeHETHKA U SBIISICTCS OCHOBOM

JUISL  TIOCJICAYIONIETO0 M3YYCHHUS JHUCIMIUINH:

BETCpUHApHasd MI/IKp06I/IOJ'IOFI/I$[ U MUKOJIOIUs,

naTroJIorudcCkas aHaToOMusa H Cy,Z[G6HO'BeTepI/IHapHaﬂ OKCIIEPTHU3a, BHYTPCHHHUC HCE3apa3HbIC
6OJ'IG3HI/I; (bl/ISI/IOJ'IOFI/IH H OTOJIOrus )KUBOTHBIX, BETCpUHApHAas (bapMaKOJ'IOFI/Iﬂ 1 TOKCHKOJIOI'H.

Kaxa0u hopme oOydeHus (ouHast, 3a04Hasi):

3. Coaepxanmne TUCHMILIHHBI (MOTYJIs1)

Pacnipenenenue 4acoB 1o TeMaM U BHIaM 3aHATHIA MpeacTaBisercs B Tabmaune 2.1. u 2.2. mo

Tabnuma 2.1 Ounas gpopma

Ne KoanyecTBo y4eOHBIX YaCOB
n/n HanmenoBanme pasjaesion Jlexkuun Buna Camocrosite | Bcero | ®opmupyem
D 3aHATHI JbHast no ble
(JIP) padora TeMe | KOMIEeTeHIH
(CP) u (OIIK, IIK)
Cemectp Ne3
1 Beemenne B Kypc OHOJOTHYECKOH 2 1 3 OIIK-1
XUMUH IK-1
2 Xumust 6eIKOB. AMUHOKHCIOTBI 4 6 4 14
3 Xumust (bepMeHTOB. Xumus 4 6 4 14
HYKJICHHOBBIX KHCJIOT.
4 XuMUs yTIeBOIOB. 2 4 4 10
5 XUMUS JTUIIHIOB. 4 4 4 12
6 Butamunb! 2 4 4 10
7 Oo6wmeH BemecTB. OOMeH OENKOB. 2 2 4 8
8 OOMeH yIIeBOI0B 2 4 4 10
9 OOMeH JIUTH/IOB. 2 4 4 10
10 Perymsiimss  oOMeHa — BemecTB B 2 4 1 7
OpraHusMe.
11 buosnepreTrka 2 4 1 7
12 TToaroroska u BBIIIOJIHEHUE 12 12
KOHTPOJIBHOM pabOoThI
IMoaroroBka K 3K3aMeHy 27 27
Hroro: 28 42 74 144




Tabmuma 2.2 3aounas ¢popma

Ne Kosu4ecTBO yueOHBIX 4acOB
n/n HaumeHoBaHue pa3aenoB Jlekuuu Bun Camocrosite| Bcero | ®opmupyem
(@) 3aHATHIA JbHAsl o ple
(JIP) pa6ora TeMe | KOMIETeHIH
(CP) u (OIIK, IIK)
Cemectp Ne3
1 BBenenue B Kypc OHOJIOTHYECKOM 7 7 OIIK-1
XUMHU IK-1
2 Xumust 0eKoB. AMUHOKHACIIOTHI 2 2 8 12
3 Xumust (hepMeHTOB. Xumus 2 8 10
HYKJICHHOBBIX KHCJIOT.
4 XUMHS yTIIeBOJIOB. 2 8 10
5 XuMus JUIHIOB. 2 10 12
6 Buramunbt 10 10
7 O0men BemecTB. OOMEH OEIIKOB. 2 10 12
8 OOMeH yTIIeBOIOB 2 10 12
9 OOMeEH JTUIINIOB. 10 10
10 Perynmsiumst  oOMeHa  Bemiects B 10 10
OpraHusMe.
11 buosneprerrka 2 10 12
12 ITogroroska n BBITIOJTHEHNE 18 18
KOHTPOJILHOM PaboThI
IoaroToBka K 3K3amMeHy 9 9
Hroro: 6 10 128 144
VYyebHast JeATEIbHOCTh COCTOUT M3 JIEKIMM, J1a0OpaTOpPHBIX 3aHSATHH,

CaMOCTOATENbHON pabOTHI.

Pa3nen 1. BBenenne B Kypc 0M0JIOTHYECKOH XMMUH

BBoanas jJexnus.

3.1. Coaep:xkanue pa3iejioB U TeM

buonornyeckas Xumusa Kak HayKa O BCHICCTBAX, BXOJAMIUX B COCTAB JKMBOM npupoabl, U UX
MMPEBPALICHUAX, JICKAIIUX B OCHOBC JXU3HCHHBIX sBJIeHUK. Pollb M MecTO OMOXHMMHHM B CHCTEME
CCTCCTBCHHBIX HAYK. 3HaueHHe OHOXUMUHU IJIE TPpOMBIINUJICHHOCTH, CCJIBCKOI'O XO03siCcTBa U
MCIUIIMHEI. KpaTKaSI HUCTOpUA OMOXHMMUU.

Buoxumuueckne OCHOBBI BAXKHEHUIINX OHOJIOTMYECKUX sBiIcHUNA. OOMEH BENIECTB KakK

BakHei1mas 0coOEHHOCTh KUBOM MaTepuu. CTPYKTypa KJIETKU U OMOXUMHYECKask XapaKTepUCTUKa

OTACJIBbHBIX CY6KJ'I €TOYHBIX KOMIIOHCHTOB.

Paznen 2. Xumusa 0eJ1K0B. AMUHOKHCIOTHI.

Crpoenne, ceoiicrBa. Knaccupukanus 0ekos.
benxu, ux O6uonoruyeckas posib: 3HaYEHHE B MOCTPOCHUM XKUBOW MATEpUH U B IMPOIECCAX
KHU3HEIEATEIIbHOCTH. AMHUHOKHUCIOTH, HMX (U3UKO-XUMHUYECKHE CBOICTBa M KJIACCU(UKALIMSL.
3aMeHUMBbIE U HE3aMEHHMbIe aMMHOKHUCIIOTHI. CriocoObl CBSI3M aMHUHOKUCIIOT B Oeinike. [lenTunnele,




nucyiab(GuaHble, MOHHBIE, TUAPO(GOOHbIE B3aUMOAEWUCTBHUS M BOJOpPOAHBbIE cBs3u. IlepBuuHas,
BTOpUYHAs, TPETHUYHAs W YETBEPTUYHAS CTPyKTypa Oenka. CTpyKTypa MENTUIHOW CBSI3U.
DNeMEeHTBl BTOPUYHON CTPYKTYpBI: anbdacnupans u 6eracTpykrypa. JloMmeHbl B CTpyKType Oenka,
ux (pyHKIHOHAIBHAS posib. MeTOAbl U3y4eHUs CTPYKTYphl Oenka. OU3HKO-XMMHUYECKHE CBOMCTBA
0enkoB. MeTo bl OIIEHKH pa3MepoB U (hOpMbI OeTKOBBIX MoJieKyil. JleHarypanus Oenka. [TpuHImmb
kinaccuukanuu OenkoB. ['moOymsapuble n ¢ubpuspHbie Oenku. Knaccudukarus OeakoB 1o
TpeTuuHoi cTpykrype. [Ipocteie u cnoxkubie Oenku. DyHKIMOHANBHAS KiacCHU(pUKalus OEKOB.
Metonsl BblneneHus OenkoB. Bbiaenenue MHIUBUAYyaldbHBIX OenkoB. BoiaeneHue u cBoiicTBa
HEKOTOPBIX MENTUIOB U OEJIKOB.

Paznen 3. Xumus ¢pepmenToB. XuMHs HYKJIEHHOBBIX KHCJIOT.

DepMeHTHI.

CymHocts  siBieHust Katanuza. CKOpocTh  XUMHUYeCKMX  peakuuid. OcobeHHoCTH
(GepMEHTAaTUBHOTO  Karanu3a. [epMOIMHAMHYECKHE ¥  KHHETUYCCKHE  XapaKTePUCTHKHU
dbepmenTaTuBHOrO Karanusza. Kinaccudukamus u HomeHkinarypa gpepmeHToB. XUMHUUYECKask MPUPoOaa
bepMeHTOB, UX (YHKIHMOHAIbHBIE TPYIIbI. AKTUBHBIN U aioctepruueckuii eHTpel. KodepMeHTsl,
MPOCTETHYECKUE Tpynnbl. Poib BUTaMHHOB, MeTauioOB U KO(AKTOPOB B (PYHKIIMOHHUPOBAHUU
(dbepMeHTOB.

OcHOBHBIE TPEACTABICHUS O KHUHETUKE (EPMEHTATUBHBIX NporeccoB. CrernudpuaHocTh
neictBus (epMeHTOB. BrusHue pa3nuuHbix (DakTOpoB cpeibl Ha (DEPMEHTATHBHBIC IPOIIECCHI
(Temneparypbl, KOHIIEHTPAllUM BOJOPOJHBIX HWOHOB U Jp.). BnusHue HHruOMTOpPOB Ha
(epMEHTATUBHYIO aKTUBHOCTh. MHOKECTBEHHBIC ()OPMBI (PEPMEHTOB.

N3odepmentsl. OOmme mnpeacTtaBieHuss O MexaHU3Me (EpPMEHTATUBHOTO KaTajlu3a.
[TpuHIMIBL peryasinuy  (EepMEHTATUBHBIX IPOLECCOB B KIETKE M PEryNsius MeTaboau3Ma.
Jlokanuzanust pepMEeHTOB B KIIETKE.

CTpoeHue 1 CBOHCTBA HYKJIEMHOBBIX KHCJIOT.

Ponb HYKJIIEMHOBBIX KHUCIOT B ()OPMUPOBAHHMU M CBOMCTBax >kuBOW marepuu. CTpoeHue
HYKJIEMHOBBIX KHCJIOT. [lypHHOBBIE M NMUPUMUIMHOBBIE OCHOBAaHUS. YTJIEBOJIHBIE KOMIIOHEHTHI.
Hyxeo3u bl 1 HyKJI€OTHIBI.

Paznen 4. Xumus yrijieBoaoB.

CTpoeHne 1 CBOICTBA YIJ1eBO/0B.

YrneBoabpl M WX OuWonoruyeckas poib, Kiaccudukanus U HoMmeHkinatypa. CTpykrypa,
CBOMCTBA M paCIpOCTPAaHEHHE B NPHUPOAE OCHOBHBIX MIPEACTABUTENIEH MOHOCAXapUAOB U
MOJINCAXapUA0B. [ TMKONPOTENHBI ¥ TIITUKOIPOTEUIBI.

Pa3gen 5. Xumus JUnuaoB.

CTtpoeHue u CBOMCTBA JIMIIU/IO0B.

Jlumuger w ux Owuosnormdeckas poib. Kiaccudpukamwss W HOMEHKIATypa JIUIHJIOB.
CtpyKTypa, CBOIMCTBA U pacnpocTpaHeHue B nmpupojie. OCHOBHBIC IPEICTABUTEIIN TPUTIUIEPHUIOB,
dbochomunuaos, 11epedpPO3UI0B, CTEPUHOB U BOCKOB. JKUpHBIE KUCIOTHI, X Kiaccudukanus u
HoMmeHkJatypa. [lpoctornanauuel. depMeHTATUBHBIA pacnag M CUHTE3 JUNUI0B. OKHCIEHHE
YKUPHBIX KHCIOT, OMOCUHTE3 KUPHBIX KUCIOT. MynbTU(EPMEHTHBIE KOMILJIEKCHI CHHTE3a YKHPHBIX
KHCJIIOT.

Pa3zpnen 6. BuramuHbl.

BuTtamMmuHBbI.

Butamunaer u ux Owonmorumueckas poib. Kiaccudukammsi, HOMEHKJIATypa, CTPYKTYpa,
CBOICTBa, pacpocTpaHEeHHE B IPUPOJIE.

Pa3nen 7. O6men BemecTB. OOMeH 0e/IKoOB.



Oo0meH 0esIKOB.

depMeHTaTUBHBINA TUApOHU3 OenkoB. [IpoTeonuruueckue GepMeHThI, X CreNUu()UIHOCTS,
axtuBanus. OrpaHnyeHHbIN poreonus. [IyTu oOpa3oBaHus U pacraga aMUHOKUCIIOT B OpraHU3Me.
[lepeamMmuHUpOBaHKE, €TO0 MEXaHU3M, OMOJIOTHYEecKoe 3HadeHue. [Iporeccel 1e3aMUHUPOBAHHS U
JeKapOOKCUJIOpOBaHUS ~ aMUHOKHMCIOT. OOpa3oBaHue amMMuaka. [paHCIOPT  amMMHUaka.
BoccranoBurenbHoe amMuHupoBaHuEe. AMHABI U UX (usnoiornyeckoe 3HaueHue. OCOOEHHOCTH
oOMeHa OTAENbHBIX AMUHOKHUCIOT M UX POJb B OOpa30BaHUU PsAJla BOKHEHIIMX OMOJIOTHYECKU
aKTUBHBIX BellecTB. bruocruHTe3 MoueBUHBL. A30THBIE HEOEIKOBbIE BEIIECTBA, UX CHUHTE3, pacnaa u
Ouoyoruveckas poib.

Hapymenne ctpykTypsl 1 oOMeHa OenkoB. HacnencrBeHnble 3a00eBanus. AJKATOHU I, HX
POJIb y pacTeHUH U 3HAYCHHUE B MEAHIIMHE.

Paznen 8. O6MeH yriieBomoB.

B3aumornpeBpaiiieHuss MOHOCaxapuaoB. AHAaIpOOHBIM W a’dpOOHBIA pacmaj YrieBOIOB.
I'mukomu3. CnuproBoe OposkeHue. buocuHTe3 mnonucaxapuaoB. [nmukosun-TpanchepasHbie
peakiuu. ['nukorene3. OKUCIUTENbHOENEKAPOOKCUIUPOBAHUE MHPOBUHOTPATHON  KUCIOTHI.
[TupyBaTaeruaporeHa3Hbli KOMILJIEKC. Hukn TPUKaApOOHOBBIX KHCTIOT.
OxucnutensHoedochopuiipoBanue Ha ypoBHE cyOcTpara. DHEpreTuyeckas XapaKTepUCTHKA
a’poOHON W aHa’poOHOW (a3el yrimeBomHoro obmeHa. IIpsimoe okmcneHue TOK0306¢ochara.
[Terro3odocdaTHblil MyTh 0OMEHa yIIeBOAOB, €T0 OMOIOrHYecKast pOib.

Pa3znen 9. O0MeH aunuaos.

depMeHTATUBHBIA pacray U CHHTE3 TUNUA0B. OKHCICHHE XHUPHBIX KHCIOT, OHMOCHUHTE3
YKUPHBIX KUCIOT. MynbTH(hEPMEHTHBIE KOMITJIEKCHI CHHTE3a KUPHBIX KUCIOT.

Pa3pnen 10. Peryasinusi o0MeHa BelecTB B OpraHu3Me.

XuMmudeckass MpUpoAa M (U3HOIOTHYECKas pOJib BaXHEUIIUX TOPMOHOB, UX pOJIb B
perynanuu oOMeHa BelIeCTB M CHHTe3a OenkoB. MexXaHu3M NIEHCTBUS CTEPOMJIHBIX U OETKOBBIX
ropMoHOB. DYHKIIUU IUKINYECKHX HYKJICOTHAOB B PETYIATOPHBIX peakuusx. CBs3b MeXAy
00MEHOB O€TTKOB, YTIEBOOB U JIUMUI0B. OOMEH BEIIECTB KaK €MHAs CUCTEMa MPOIIECCOB.

Pa3nen 11.bno3nepreruxa

Maxkpoapruueckue coenunenus. Hyxneosundocdars, ATD, xkpearundochar u
aprunuHpocdar. Ilytu obOpasoBanus AT® wu Apyrux MakpoOIPruyecKux COEAMHEHUH.
OxucnutensHoe ¢ochopunupoBanue. OKHUCIUTENLHO-BOCCTAHOBUTENbHBIE TMpoliec-chl. Llenb
nepeHoca BOAOPOJa U IEKTPOHOB (IbIXaTeNbHAas 1IeTb). DHEPreTUYECKOe 3HAYCHHE CTYIEHYaTOTro
TpPaHCIOPTa AJIEKTPOHOB OT cyOcTpara kK kucinopoxy. HAJl u HAJId-3aBucuMble eruaporeHassbl.
@D1aBUHOBBIE (bepMeHTHl, yOUXUHOH, IIUTOXPOMBI u [IUTOXPOMOKCHIa3a.
OxucnutensHoePochopriipoBaHre B JbIXaTeNbHOM Ienu. [IpencTaBieHne O MeXaHU3Max
COTIPSIKCHUS OKUCIIEHUS U (POChHOPHUIMPOBAHUS B IBIXATSIIBHON IIen. MUTOXOHIPUH, CTPYKTYpa U
sHepreTrueckne GpyHknuu. TpaHcMeMOpaHHBIN MOTEHITHAT HOHOB BOAOPO/Ia Kak (opMa 3armacanus
SHEPTHH.



4. YyeOHO-MeTOAHYecKOe H HHPOpMALHOHHOe o0ecnevyeHHe JHCHHIIHHBI

(Mopyast)

4.1 Cniucok OCHOBHOM JINTepaTyphI:

V1. Ayspman, T. JI. OcCHOBBI OMOXHUMHH [37I€KTPOHHBIN pe 7P ‘]: xyqeﬁunx -
Mocksa : HHOPA-M, 2019. - 400 c. - ISBN /‘; 295-3
(F6C Unmon-p1) ‘

,‘nl’

4.2 CnHCOK 10NOJIHHTE/IbHOH JIUTEepaTyphl: y AS RO Pj ]
J1- Metpesenan, T.B. buoxumus XUBOTHBIX [TeK yﬁi é%oe nocobue zum
Kapmonues. - Caukt-IletepOypr : Jlans, 2005. - 296 c. : un. - (qu i(&l;nm’BysoB.
CroeuunanbHas nuteparypa). - bubnuorp.: ¢. 293. - ISBN 5-8114-0579-0 : 293,25.

M7 3aiineB, C.FO. buoxumus xuBoTHBIX [TekcT] : y4eOHUK Al CTyIeHTOB
By30B. DyHIaMeHTaIbHbIe M KIWHH4YecKHe acriekTel. - Cankr-IlerepOypr : Jlans,
2005. - 382 c. - 307-50.

13, Poroxun, B.B. Ilpaktukym 1no OHOJIOrHYeCKOH XUMHH [TEKCT]
yuebHO-MeToauueckkoe rnocobue. - Canxr-IlerepOypr : Jlans, 2006. - 256 c. : um. -
(YueGuuku s By3oB. CnienuanbsHas aureparypa). - bubnuorp. B koHue ri. - ISBN
5-8114-0679-7 : 229,50.

4.3I1epeyenr pecypcoB HH(POPMALHOHHO-TEJIeKOMMHHKALHOHHOH  CeTH
«HHTEepHEeT»

Tabnuua 3. Ilepeuens HHGOPMALIMOHHBIX PECYPCOB

Ne HaumenoBanue Anpec
/1
1. | IlenTpanpHas Hay4Has OuOinoTexa http://www.scsml.rssi.ru/
2. | BiochemistryLaboratory http://ocw.mit.edu/courses/chemistry/5-36-
biochemistry-laboratory-spring-2009/
3. | [Topran "EnuHOe OKHO JoCTyma K http://window.edu.ru
obpa3oBareabHBIM pecypcam”

4.4MeToauyeckne YyKa3aHus AJs OOy4YalOIIHXCA MO OCBOCHHIO
JHCHHILTHHBI (MOAYJ/II0) H CAMOCTOSITEILHOH paboThl

1. Kornsiposa O.C., Usiaeim C.M. Bronorudeckasi Xxumusi: pabodasi Terpaznp /
http://nsau.edu.ru/file/358311// HoBocubupck, 2019 r.

2. Kormsposa O.C., UsigeiMm C.M. buonoruueckass XUMHs: METOAHYECKHE
yKa3aHWs JUIi KOHTPOJBHOW M CaMOCTOSTENBHOH paboT// caMOCTOATENbHBIM
3ansTusaM / http://nsau.edu.ru/file/811061/. HoBocubupck, 2019 r.

4.5. Ilepeyenb HHGPOPMALNHOHHBIX TEXHOJOrHH, MCNOJb3YeMbIX MNpPH
OCyLIeCTBJIEHHH 00pa30BaTeJIbHOIO0 Mpouecca MO JHCHHIUIHHE (MOIYJIIO),
BKJIIOYAsl MNepe4YeHb MNPOrpaMMHOro obecnedyeHHss H HHGPOPMANHOHHBIX

CIIPABOYHBIX CHCTEM, HATJISATHBIX nocooum
1. Ucnonb3oBanue yueOHBIX BUACO(GUIEMOB.

Tab6mna 4. IlepedeHs JTHIEH3HOHHOTO IIPOrPaMMHOT0 00eCIeYeHUs
| Ne n/m | HaumenoBanue KonuuaecTBo | Tun JHneH3uH Wi




KIItouei npaBooOIaaaTeNs
1 MS Windows XP 2 Microsoft
2 MS Office prof (Word, Excel, Power Point) 2 Microsoft
3 BpoysepGoogle Chrom 2 EULA
Ta6muma 5. [lepeuenp makaroB (110 TeMam), KapT, CTEH/IOB,
MaKeTOB, MPE3CHTAIUH, PUIEMOB U T.1.
No Tun
y HaumenoBanue [Ipumeuanue
/1
1 Buieodumas benku. Yrnesonsl. O0Men OexoB. OOIme cBoiicTBa Ob1mee
pacTBOpOB, 4. 1-2. AncopOunsi. AHTHOKCHIAHTBI KOJTHUCCTRO
4acoB
poCMOTpa —
3 gaca 20
MUHYT
2 [IpezenTanmu XUMHUSA BUTAMUHOB 20 ciaioos
3 N — 1. Xumus 0eJK0B

1.1 CrpykTypa MUOIII00MHA.
1.2 b-xoHpopMAaIKsI TOTUIISTITUIHON 1ICTIH.
1.3 Crpykrypa L-ammnoxucnor;  CrpykTypa
TUIIUYHOIO NENTH/IA.
1.4 I'myramuHOBasi KUCIIOTA.
1.5 I'ntokoreHHble U KETOHHbIE aMUHOKHUCIIOTHI.
1.6  Kondopmarus  mIoOYyISIpHBIX  OEIKOBBIX
MOJIEKYII.
1.7 DnoHraums pactyiiei NenTuaHON LEMH.
2. XuMusl VIJ1€BOJ0B
2.1 I'mrox030-aIaHUHOBBIN ITUKII.
2.2 BxiroyeHue YIJIEpOAHBIX CKEJIETOB OOBIYHBIX
AMUHOKHCJIOT B LIMKJI JUMOHHOM KUCIIOTBI.

23 Ob6pazoBanue ¢denmnnupysara Ha
QIbTEPHATUBHOM  IyTH,  JEHCTBYIOIIMM  IpH
(EeHUIKETOHYpHUH.

3. Xumus JUNUI0B
3.1 CrpykrypHble (GOpMyIBbl U TPOCTPAHCTBEHHBIC
MOJIeNn D-rnunepansaeruaa (A) u L-
riuuepanbaeruia (b).
3.2 I'muniepodocdaTHbIi YeTHOUHBIN MEXaHU3M.
33 [Tyt OmocuHTE3a
BaXHEHINXPOCHOTIULIEPHIOB.
3.4 annpanus pocTa [eny )KUPHBIX KUCIIOT.
4. Xumus ¢pepMeHTOB

4.1 Ctpykrypa kKoepMeHTa.
4.2 Tunel MyabTU()EPMEHTHBIX CUCTEM.
4.3 Crpykrypa ¢epMeHT-CyOCTpaTHOTO KOMILIEKCa
JIU3011Ma.
4.4 Anetrin-KoA

S. XumMus HYKJIEHHOBbIX KHCJIOT
5.1 IlpocTtpancTBeHHas KOH(UTypauus MYypUHOB H
MUPUMHINHOB.
5.2 Hykneornanas

noCIeaJ0BaTCIbHOCTD




ananuHoBOUTPHK nposxokeid.
5.3 KommnemeHTapHas napa A€HUH-TUMUH.
5.4 Ctpykrypa TPHK.
5.5 OOmas npuHIOUIUAIBHAS CcXeMa OWOCHHTE3a
Oernka.
5.6 CtpykTypa HYKJIECONPOTEHIHOTO KOMIUIEKCA C
TUCTaMHUHAMHU.
5.7 Cxema ctpykrypsl JHK.
5.8 Ctpykrypa JHK.
5.9 BzaumopeiictBue meuenoit ¢pen TPHK den c
pubocoMoii, coneprkamei TpunykineotuadyYpVaoV.
6. ButamuHbl
6.1 ABUTaMUHO3BI.
7. OcHOBHOIi 00MeH
7.1 OOMeH BeIecTB U YHEPTUH.
7.2 Cxema HMCMOIB30BAHUS MUTATEIBHBIX BEIIECTB Y
JKUBOTHBIX.

8. O0meH GesikoB
8.1 I'myramunoBas kucnota + AT®D + NHz
8.2 IlpeBpamienue XuMoTpurcuHoreHa B  L-
XUMOTPHIICHH.
8.3 Peakuus TpaHCAaMUHUPOBAHUSI.
8.4 Hekoropsie BpO’KJICHHbBIE HapyIICHUS
AMHHOKHUCIIOTHOTO OOMEHA Y YesloBeKa.
8.5 CBoiicTBa MOYEBUHBI.
8.6 CriocoObl MosTy4yeHUs] MOUYEBUHBI.
8.7 Perynsius 6e1KoBOTO 0OMeHa.
8.8 Kpyroo6opoT a30THCTBIX BELIECTB B OpraHU3MeE
KBAUHBIX.

9. O0MeH TUNHAOB

9.1 [IpeBparenue dochopuiiassl A B
dochopunasyb.
9.2 Kpyru obparieHust MUrMeHTa Kerdu.
9.3 Perynsauus »kMpoBOro ooMeHa.
9.4 Ponp opraHoB MNMILIEBApeHUs U [JbIXaHUS B
XKHUPOBOM OOMEHE.

10. BuoJjiornyeckue MeMOpaHbl U UX GYHKIMH
10.1 Memb6paHna.
10.2 HekoTopele MOsi€N CTPYKTYPBl MEMOpaH.
10.3 PaznuuHble NMyTH INEpeHOCa D3JIEKTPOHOB IIPU
(dboTOoCHHTE3€e y PACTEHUH.
10.4 MexaHu3sM I@iepeHOCa BOCCTAaHOBHUTEIBHBIX
HKBHUBAJIEHTOB MEXIY LUTOIIIa3MOMN u
MUTOXOH/IPHSIMH.
10.5 CtpyKkTypa KoJu1areHa.

5. Onucanue MaTepuaAIbHO-TEXHNYECKOH 0a3bl

Tabnuna 6. [lepeyeHp UCoNb3yeMbIX TOMEIECHHI:

Ne
ayTUTOPUH

Tun aynuropun

[Tepeuens oOopyaoBaHUs




3-128 Y4eOHOo-ucCIeN0BaATENLCKAS Armmapart SE-1 115 ropu30HTaIEHOTAIEHOTO
_]]a60paT0pH;1 I/IMMYHOMOP(I)OHOFI/H/I 3JIeKTp0(bope3a, arrmapaTt IJid BEPTUKaJIbHOT'O
1 GHOXUMIM KHBOTHEIX anekrpodopesa, ciekrpodorometp [13-5400
Aynuropus s nabopatopubix 1 | Y P TpacHuIIOMuHaTOpUVT-1,
[IPAKTHYECKHX 3aHATHH doTtocucrema «bruotect-Komop,

’ XOJIOJWIIBHUK «ATJIaHT», XOJOIUITBHUK
TPYIIOBBIX U UHIAUBUAYATbHBIX
Pyl . Y «CapatoB» 451, xomogmibHHUK «CapaToBy» 452.
KOHCYJIbTallUI

3-108 Aynuaropust 11sl 3aHATHIA Muxkpockonsl «Mukpomen» P-1, cuerunk
CEeMHHAPCKOro TUIIA, IPAKTHUeCKKX | Tabopatoprsii C-5, 10cKa ayuTOpHAs,
3aHSTHIA, TEKYIEro KOHTPOJIS 1 nuHamoMeTp kucteBoit JIK-100,cnmpomerp
[POMEsKYTOUHOI aTTecTaLNH, CYXOBO3IYIIHbII HOPTOTUBHBIN,

anerpokapauorpagp IK-1T-07, toHOMETp CO
TPYIIIOBBIX U MHAWBUAYAJIBHBIX
o BCTpPOEHHBIM cTeTockonoM AT-12, ToHoMeTp
KOHCYJIbTalUU .
MEXaHUYECKHI.

3-109 VYueOHo-uccie10BaTeIbcKast Muxkpockonsl «Mukpomen» P-1, cuerunk
nabopaTtopusi pU3HOIOTUN U nabopatopheii C-5, 10cka aytuTOpHas,

OHOX MUK nuHamoMeTp kucteBoil JIK-100,cnupomerp
AyauTopust 1t 1a6OpaTOPHBIX 1 CYyXOBO3yIIHbII IOPTOTUBHBIN,
. anerpokapaunorpadp IK-1T-07, ToHOMETp CO
MPAKTUYECKUX 3aHATUH,
BCTpOEHHBIM cTeTockonoM AT-12, ToHomeTp

TPYIIIOBBIX U UHAWUBUAYAJIBHBIX N

. MEXaHHUUECKHH.
KOHCYJIbTAUN

3-129 Aynuropus 11 3aHATHH CranuoHapHbIl MYJIBTHMEAUNHHBIA IPOEKTOP,
CEMHMHAPCKOTO THIIA, IIPAKTHIECKHUX 1 pabodee mecto, BeIXOA B ceTb "UHTepHeT",
3aHSTHIA, TEKYLLEro KOHTPOJIS 1 JIOCKa ayJUTOpHAs, AMHAMOMETD KHCTEBOM
NPOMEKYTOUHO aTTeCTallHH, JAK-100,ciupomeTtp CYXOBO3TyIITHBIN
IPYIITIOBBIX H HETHBHIYATHHbIX MOPTOTHBHBIN, 3nerpokapauorpad IK-1T-07,

N TOHOMETpP CO BCTPOEHHBIM cTeTockoroM AT-
KOHCYJIbTalUU .
12, TOHOMETp MEXaHUYECKUH.

3-129 «a» AyauTopust JUisl 3aHATAN CrauMoHapHbI MYJILTUMEAUNHBIA TPOEKTOP,
CEMHMHAPCKOTO THIIA, IIPAKTHIECKHUX 1 pabodee mecto, BbIXOH B ceTb "UHTepHeT",
3aHSTHIA, TEKYLLEro KOHTPOJIS 1 JIOCKa ayJIUTOpHAs, IWHAMOMETDP KHCTEBOM
NPOMEKYTOUHOI aTTeCTallHH, JAK-100,ciupomeTtp CYXOBO3TyIITHBIN
IPYIITIOBBIX H HETHBHIYATHHBIX MOPTOTHBHBIN, 3nerpokapauorpad IK-1T-07,

N TOHOMETP CO BCTPOEHHBIM cTeTockoroM AT-
KOHCYJIbTalUU .
12, TOHOMETp MEXaHUYECKUH.

6. HOpﬂI[OK arreCcTauuu CTYACHTOB IO JUCHUILJIMHE

s aTTecTanMyd CTYACHTOB MO AMCIMILIMHE HCIONb3YyeTcsl OalIbHO-PEUTHHTOBAs WIIH
TPaJUIIMOHHAS] CHCTEMa KOHTPOJIS ¥ OIIEHKH YCIIEBAEMOCTH 00yUYarOIIHXCSI.
Hcxoouvie Oanmvie no oucyuniumne: Koauwecmeo kpeoumos — 4, nexyuu — 28 wuacos,

aabopamopnulx 3ansmuil — 42 yacos, camocmosmenvnas paboma — 47 waca, sxzamen — 27, 8cezo
144 uaca (ounoe omoenenue), Konuwecmeo 3auemHvix eounuy — 4, nexyuti — 6, NPAKMULECKUX
sansmui — 10, camocmosmenvnoii pabomor — 119, skzamen — 9, ececo 144 uacose (3aounoe
omoeneHue).



Ta6muia 7. baapHas CTpyKTypa OICHKH

Ne
0 Hcxonubie TaHHBIC MO JUCIUITHHE Konuyectro 6amios

n/m

1 JabopaTOpHEIC 3aHATHS, TIOCCIICHUE 42

2 JIEKI[UH, TTOCEIIECHNE 28

3 BBITNOJIHEHUE JTA00OPAaTOPHOrO 3aaHuUs 20

4 TECTOBBIC 3aJIaHHS 20

5 claua KOJUIOKBHYMOB (BO BpeMs) 18

6 KOHTPOJIbHAs paboTa 16

7 Hroro: 144

DK3amen 8blcmasnsemcs: Cmyoenmy, eciu um 6 meyeHue cemecmpa HabpaHo
oonee 72 oannoe.




7. CornacoBanue pa6oueii NporpaMmmel

CoorBerctByer y4e6HOMY Iu1aHy, YTBEPKJICHHOMY Y4eHbIM coBeTroM OI'BOY
BO Hosocu6upckoro 'AY, IIPOTOKOJN OT «_29 » 09 2022 Ne 7

PaGouast nporpamma 00CyX/IeHa U yTBep)KIeHa /
Ha 3aceianuy Kadeapsl
nporokon ot «_03 » 10 2022 Ne 10 (\
3aBenyrommmii kahempoii /I / ) CwmupHnos IT.H.
(nomKHOCTE) M,urmcs OHUO
Ilpencenarens yae6HO-MeToMMYECKOrO : ‘/M
COBeTa (KOMHUCCHH) = 3ybapesa .M.
(10/mKHOCTD) MOAIHCH OO

PaGouas mporpamma obcyxnena wu COOTBETCTBYET y4eOHOMYy IUIaHy,
YTBEPXKICHHOMY Y4eHbIM coBetom ®I'BOY BO Hosocubupckoro I'AY, nporokon
OT«__ » 20__ Ne

Hsmenenwuit HE TpebyeTcs/u3MeHeHus BHECEHBI B paszgen(-
BI):

HY)KHOE NOJYEPKHYTH

Ilpencenarens yue6HO-MeTOMHYECKOrO
coBeTa (KOMHCCHH)

(nomxHOCTD) TIOZINMHCH OHUO

Pabouas mnporpamma o6cyxnena u COOTBETCTBYeT y4eOHOMY IUIaHYy,
YTBEPXKICHHOMY Y4eHbIM coBetom ®I'BOY BO Hosocubupckoro I'AY, IIPOTOKOJT
or«. » 20___ Ne

H3menennit He Tpebyercs/u3sMeHeHus BHECEHBI B pasznen(-
Bl):

HY)KHOE NOAYEPKHYTH

Ilpencenarens yae6HO-MeTOMMUECKOrO
coBeTa (KOMHCCHH)

(10MmKHOCTE) MOJINKCH OHO




AHHOTAIUA

y4eOHoii qucumIuHbl (MoayJisi) buonornueckas xumus b.1.0.10

36.05.01 Berepunapus

KOZ[ 1 HAaMMCHOBAHUEC HAIIPaBJICHUA IMOATOTOBKU

OOmast TPyIOEMKOCTh JUCITUIUIMHBI COCTaBisieT 4 3adeTHuIX exunawn (144

9acoB).

JIMcMITINHA OTHOCUTCS K 00s3arenbHol Yactu (obs3amenvHol wacmu, yacmu,

Gopmupyemoil yuacmHukamu oo6pazoeamenbhblx OMHOUEHULL, (aKyIbmamueam).

Jucuumuinaa buonornyeckas XMMus B COOTBETCTBUU ¢ TpeboaHusmu OI'OC

BO u ¢ yuerom I1IOOII (npu Hanuuuu) HampaBieHa Ha GOPMUPOBAHUE CIETYIOIIMX
xomrierenuuii (YK, OIIK, IIK, I1CK, I1KO, ITIKP, ITKB):

Ta0muna
KOMIIETEHIASIMHU:

CsBs13b

pe3yJIbTAaTOB

oOydyeHHsT ¢  TpPUOOpPETACMBbIMU

KOI[ 1 HAMMCHOBAHUC

KOI[ 1 HAMMCHOBAHUC

3aHJ'IaHI/IpOBaHHHe PE3YyJIbTAThL O6y‘~ICHI/I${

KOMIETEHIH UHJUKATOpPa TOCTUKEHHS
KOMIETEHIIH
OIIK-1. MOIIK- 1.2. 3HATh:
CnocoOeH onpenensaTh OOcnenyer  KHMBOTHBIX, | - 0 XUMHYECKON CTPYKTYpe U IpeBpalicHe
OMOJIOTMYECKHI CTaTtyCc u CO6HIO,I[afI TCXHUKY MOJIEKYII B SJKUBOU MaTEpHUH. I/I3qu/ITB
HOPMaTUBHbIE 0E30MACHOCTH M 3HAHUS | y v ooanrra (oons MPOIIECCOB
KJIMHUYECKUE MTOKA3aTeNd | 110 crocodam ux
’KU3HEAEATEILHOCTH BCErO OPraHu3Ma.

OpraHOB M CHCTEM (pukcanum, COIJIacCHO
OpraHu3Ma >KUBOTHBIX MeTO/IMKH  BhmosHenus | ¥ METh:

HOIHOIrO  KIMHHUecKoro | - COOMI0ONaTh TEXHUKY O€30MacHOCTH NpH padoTe

UCCIIEIOBAHUS B J1a00OpaTopMHu; OKa3blBaTh IEPBYI0 IOMOIIb

MIPH HECYACTHOM cllyuae; o0pabaTeiBaTh MOCYy;
- TOTOBUTh PEAKTUBBI [JII OMOXUMHYECKHUX
WCCJICIOBAHNM; TPABUIHBHO HMHTEPIPETUPOBATH
pe3ynbTaThl OMOXUMHUYECKUX HCCIEIOBAHUMN, MX
KOMIIJIEKCHOM

OEHHOCTh  JIA

COCTOSIHHSI 0OMEHA BCIICCTB Y J)KUBOTHBIX;

JUAarHOCTUKH

BJIAJ1€Th:
- HaBBbIKaMH pa6OTBI C
OMOXMMUYECKUX AHaJIM30B,;

npubopamMu s

- KOJIOPUMETPUUYECKUMU,
pedpakroMerpudeckumMu, pH-meTpudeckumMu u
JIp. METOAUKAMU UCCIICTIOBAHMUS;




- MGTOI[PIKOﬁ pacyCeToOB pE3yJIbTATOB AHAJIN30B;

IIK -1.

CnocoOeH HCI0JIb30BaTh
0a30BbIE 3HAHUA
€CTECTBCHHBIX HAyK TpHU
aHaJIM3e 3aKOHOMEPHOCTEH
CTPOCHHUS U

(G YHKITMOHUPOBAHUS
OpPraHoOB U CHCTEM
OpraHoB, OOIICTIPUHSATHIC
1 COBPEMEHHBIC METOIBI
HCCIIEIOBAHUS JIsS
NUArHOCTHUKU U JIe4eOHO-
poHUIaKTHIECKOM
JIEATEIbHOCTH HA OCHOBE
T'YMaHHOTO OTHOIICHUS K
YKUBOTHBIM

UIIK -1.1.

Hcnons3yer 0a3oBbie
3HaHUSA  ©CTECTBEHHBIX
HAyK  TpH  aHAJIU3E
3aKOHOMEPHOCTEM
CTPOCHUS u
(GyHKIIMOHUPOBAHUS
OpPraHOB M CHUCTEM
OpraHoB

3HATh:

- XUMHUYECKHE OCHOBBI IIPOLIECCOB
KU3ZHENIEATEIIbBHOCTH BCEr0 OPraHu3Ma.

yMeTh:

- JaTh KBATH()HUIIMPOBAHHBIE PEKOMEHIANUU TIO
KOPPEKTUPOBKE HApYIIEHUs OOMEHa BEIIECTB Yy

KUBOTHBIX; OCYIIECTBIIATh noxoop
OMOXMMHYECKUX  METOJOB UCCIICI0BaHUS
OCJIKOB, JIMIHUIOB, YIJIEBOJOB, MHHEPAIbHBIX

BEIECTB, (DEPMEHTOB U T.JI.

BJIAJIETh:

- HaBBIKAMU OTIPEJICJICHUSI COCTOSIHHS OOMEHa
BEIIECTB 10 OMOXMMHUYECKHM I10Ka3aTeIIM
KPOBHU M MOYH KUBOTHBIX.

VueOnas ACATCIIBHOCTE COCTOHUT M3 HGKHHﬁ,

71a00paTOPHBIX  3aHATHIA,

CaMOCTOSITCIILHOW ¥ KOHTPOJBHON pabOThI (exyuil, 1a60pamopusix, npaKmu4eckux,
CAMOCMOSIMENbHOU pabomul, Kypcoso2o npoekma (pabomol), KOHMPOIbHOU pabombi,

pegepama).

[TpomexyTtounass opma KOHTpONS — 3K3aMeH (dK3ameH, 3auem, 3auem c

OUYEHKOLI).
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