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1. Iens 1 3agayu NporpaMmal

JlaHHass mporpaMMa IIpe[Ha3HayeHa [JI IIOATOTOBKA K BCTYIIUTEJIbHBIM
MCIIBITAHUAM B aCITUPAHTYPY 110 Hay4HOU crienyanbHOCTH 1.5.4 buoxumus

[IporpaMMa BCTYIUTeNbHBIX UCIBITAHWW B aCIIMPaHTypy IOATOTOBJIEHa Ha
OCHOBe CJIeYIOII[UX HOPMaTUBHBIX JJOKYMEHTOB:

— ®enepanbHblil 3akoH Poccutickoit @enepanuu ot 29 nekabps 2012 r. No
273-93 «06 obpazoBanuu B Poccuiickoii @enmepanyny;

— O®enepanbubiii 3akoH Poccutickort @epepanuu ot 30 nekabps 2020 r. Ne
517-®3 «O BHecenun usMmeHeHwit B ®enepanbHbiii 3akoH «O6 obpa3oBaHMU B
Poccuiickoit Penepanvu» U OTAeIbHBIE 3aKOHOJATelbHble akThl Poccuiickoi
denepanuny;

— ®enepanbubiii 3akoH Poccuiickoit Penepanyu ot 23 asrycra 1996 r. No
127-®P3 «O Hayke ¥ rocyapCTBeHHON HayYHO-TEXHUYECKOH ITOJIUTHKEY;

— TlonoxkeHne O TPHUCYXXIEHWM YUYEHBIX CTelleHed, YTBepXKIeHHOe
nocradoBieHyeM IIpasurenscrBa Poccuiickoit @enepanuu ot 24 cenrtsiops 2013
r.Ne 842 «O nopsiike IPUCYXIEeHUs YYEHBIX CTelleHen»,

— HomenknaTypa Hay4HBIX CIIelIHalbHOCTeH, 110 KOTOPHIM IIPHCYXKAal0TCS
yuYeHble CTeIleHH, yTBepX[eHHas IIpHka3oM MMHHCTepCTBA HAayKW U BBICIIETO
o6pasoBauus Poccuiickoit @enepanuu ot 24.02.2021 r. Ne 118;

— @epnepanbHble TOCylapCTBeHHble TpeOOBaHUA K CTPYKType IMpOrpamMm
[IOJfOTOBKM HAy4YHBIX M HAy4HO-NIeJJaTOTMYeCKUX KagpoB B acIHpaHType
(aBbIOHKTYpE), YCIOBHSIM HMX pealn3alldd, CPOKaM OCBOEHHS 3THUX IMPOrpaMM C
y4eTOM pa3iuuyHbix ¢GopM 00ydueHus, 00pa30BaTelIbHbIX TEeXHOJIOTHMH |
0co6eHHOCTel OTHebHBIX KaTeropyui aCIHpaHTOB (a[BIOHKTOB), YTBEpPXIEHHbIe
npruKa3oM MuHKCTEepCTBAa HAyKd W BhICHIero obpasoBaHus Poccuiickon
®eneparuu ot 20.10.2021 . Ne 951;

- ITonmoxexue o MOATOTOBKe Hay4YHBIX U Hay4YHO-IIe[JarOTHYeCKHX KaJgpoB B
acrMpanType (aIbIOHKType), YTBEpXKAeHHOe IocTaHoBieHHeM IIpaBurenbCcTBa
Poccuiickoit @enepanuu ot 30.11.2021 r. Ne 2122;

Ilenbio MporpaMMbl BCTYIIUTEIIBHBIX MCIIBITAHWA SIBJISIETCS c])opMHpOBaHHe U
3aKpelleHre CHCTeMHOTO IOAXofa IIpY MOJyYeHHWH TeOpeTHYeCKHX H
IpaKTUYecKHe 3HaHUM B 061aCTH OMOXMMHH.

3afjau¥ IpOrpaMMBbI:

- OBNAfeTb MaKCHMyMOM OHOXMMHYECKUX 3HAHUM, HeOOXOMUMBIX IJId
YCTAQHOB/IEHMSI ~XUMHYEeCKOTO COCTaBa JKMBBIX ~OpraHHM3MOB,  BBbIABJIEHH
3aKOHOMEpHOCTel CTpOeHHs, CofiepKaHWMd W IpeoOpasoBaHMsi B IIpoIlecce
JKM3HEesTeNbHOCTH OPraHM3MOB XMMHYECKUX COefMHeHHH, OOIUX /il KUBOH
MaTepuH B I1eJIOM;

- OBJIafleTh TEePMUHOJIOTHEH U YMeTb OCO3HAaHHO I0JIb30BAaTbCA OCHOBHBIMU
HOHATUAMY ¥ TEPMHUHAMHU B 00/1aCTH OMOXUMHH;

- aKTMBHO MCIIOJIb30BaTh OCHOBHBIE HAyYHO — IIPaKTU4YeCKHe I'UIIOTe3bl, B
KOTOPBIX IMOKa3aHbl GHOXUMUYeCKHe OCHOBbI ((haKTel, MHJed, THIIOTe3Bl,
3aKOHOMEPHOCTH, KOHIIEMIUH, TeOPHH, CUCTEMBbI);



- IUIaHMpOBAaThb  HAy4YHBI  OKCIEDUMEHT, CTPOMTb  Pa3BepHYTHIH,
JOKa3aTeJbHBIA OTBeT Ha MpPOOJIeMHBbIM BOIPOC, DPAaCKpBIBAIOIIMKA 3HAaHWE U
IIOHMMaHHe COHCKaTeJleM OCHOB GMOXUMUH;

- yMeTb KBaMUUIMPOBAHHO OLIGHUTh XapakKTep, HalpaBlIeHHOCTb H
IIOC/IeNCTBUS  BIMSHUS KOHKDETHOM  XO3fMCTBEHHOH [IedATeJIbHOCTH Ha
OHOXUMHYECKHe TI0Ka3aTelld )KUBOTHBIX, YBI3bIBas pelleHre IMPOM3BOACTBEHHBIX
3afad C COXpaHEHHWEeM 3]J0POBbsl XMBOTHBIX, BBIACHEHMS IPUYMH Ppa3INYHBIX
Ooste3Hel ¥ U3bICKAaHUS ITyTel UX 3¢peKTUBHOIO JIeYeHHu;

- YMeTh [UIAHKPOBATh ¥ OPraHU30BBIBATh PabOTY, BEIPA0aThIBATh U IIPUHHUMATD
Hay4YHO 060CHOBAaHHBIE pelleHNs B 061aCTH OMOXUMHH.

2. Copep:xaHue IIporpamMMal

Pasgen 1. OcHoBHEIe pa3ebl H HaNpaBjieHUs B 0HOXHUMMH
1.1. IIpeameT u 3ama4u OMOXMMHH

[lpenMer ¥ 3agauu OUONOTMYECKOM XuMuM. buoxumus B cHUCTeMe
6ronorndeckux IUCHUIUIMH. CBs3b OMOJIOTMYECKOM XHUMHH C COIpeNelbHbIMU
OUCLIMIUIMHAMH - OHOQHU3UKOH, OHOOpraHUYecKOH XUMHeiH, I[UTOJOTHel,
MUKPOOMOIOrel, reHeTHKoM, ¢pusnonorved. Mecro 6HOXMMUHU B CHCTEMe HayK,
CBA3aHHBEIX C (U3MKO-XUMUYeCKoH Ouomorved. OCHOBHBIE OTallbl Pa3BUTHSA
6uoxumuu. MornekynapHas GUOIOrHMS UM TeHETHKA M HMX CBA3b C OMOXUMHeH.
[IpakTy-4ecKre MPHIOXKEHHS OHOXUMHM; OHMOXMMHMA Kak ¢yHAaMeHTaIbHasd
ocHoBa 6uoTexHonoruud. OCHOBHBIE pasfielibl W HampapieHHs B OHOXMMMH:
6uoopraHM4eckas XWUMHs, CTaTH4eckas, IMHaMH4ecKasd M (YHKIHOHAIbHAA
OHOXMMMS, MOJIEKyJIIpHas OWOJIOrHs, KIMHWYeCKasd OHOXMMHS W KIIMHHKO-
nabopaTopHas JUarHoCTrKa. [lepCreKTHUBEI pa3BUTHs OMOXUMHUH.

1.2. Micropust pa3BUTHS OHOXHMMH

XusHp kak ocobas ¢popma aBrKeHHs Marepud. IIpo6iemMa BO3HHKHOBEHHs
JKM3HH U NPeGHOIOTHYeCKOH 3BOMIIONMHU. Pojlb CTPYKTYPHOH OpPraHU3aliK KIIeTKH
B SIBJICHUSIX JKU3HU. KOMIIapTMeHTallus BelecTB U IPOLecCoB B KiIeTKe. 3HAYeHHe
ofMeHa BemeCTB (karabonu3M W aHaboOMM3M) B SBIEHUAX JKM3HU. [IpHHIAIBI
PeryJAIMHK TIPOIeccoB o6MeHa BellecTB B KieTke. ['eHeTnueckas MHPOpMaIMs U
ee 3HayeHHe. JBOJIIOITMOHHAA OMOXUMH.

Axamemuiku A.H.Bax, A.M.Omapun, B.C.I'ynesuu, A.B.[lamnanumy,
A.H.Benosepckuit, B.A.Jurensrapar, A.E.Bpaynmreiin, C.E.CeBepun 1 HX poib B
CO3[IaHHUHU OTeYeCTBeHHON MIKOJIbI GHOXMMHUKOB. Pa3BuTHe OMOXMMHH U €e CBSI3H C
TIPaKTHKOM: arpoHOMHe, MHKpoOuosorued, OGHOTEXHOJIOTHeH, MEIUIMHON U
BeTepHUHApHell. BakHeiiure XypHaJBl, CIPaBOYHbe U OO30DHBIE H3[AHHA IO
6roxumun. I[loHATHe 0 6ronHbOpMaTHKe. Basbl JaHHBEIX O GEJIKOBBIX CTPYKTYpaX,
HK-nocnenoBarebHOCTAX, ¢epMeHTaX. IIoHATHE O IPOTEOMHKe, I€HOMHKe,
IJIMKOMHUKE.

O6m1as XxapaKTepPUCTHKA BellleCTB, BXOAAIINX B COCTaB OPraHU3MOB, HX POJIb
W 3HaueHWe. Poilb MHHEpaIbHBIX 3JIeMEHTOB, OeNKOB, JIMIIHIOB, YIJIEBOJIOB,
BUTAMUHOB B OOMeHe BellleCTB M B IIMTAaHWM 4YejioOBeKa M >KHBOTHBIX.



KasyopuitHOCTb ¥ yCBOSIEMOCTb MHIIEBBIX IPONYKTOB. HesameHnumble (akTOpHI
ITUTaHUS.

1.3. Pu3uKO-XMMHYECKHEe 0CHOBBI OHOXHMMH

dusMko-x¥MMHUYeckas  XapaKTepUCTHKa BOOBl Kak  YHHBEpPCAJIbHOIO
pacTBOpUTeIs B OGUOIOTHYeCKUX cucTeMax. Bosia v ee poiib B KMBBIX OpraHM3Max.
OCHOBHBIE TIOHATHS 3JIeKTPOXMMHHM BOIHBIX PaCTBOPOB. 3aKOH [I€MCTBYIOIINX
MacC, KOHCTaHTH! AMCCOIIMAIIMKM KHUCJIOT U OCHOBAaHHWH, BONOPOIHBLIM IIOKa3aTellb
(pH), Oybepubie pactBopbl. OcHOBHbIE — (PU3HMKO-XMMUYECKHe  MeTO[bl,
IIpUMeHseMEle B GHOXUMUM: CriekTpodoToMeTprs, dimyopomerpus, IIIP- u SMP-
CIIeKTPOCKOIIUS, XpoMatorpadus, KaJlopuMeTpus, 371eKTpo¢opes, BUCKO3UMETPH,
PeHTTeHOCTPYKTYPHBIH aHainu3. OCHOBBI XUMHUYECKON KUHETHKH: MOJIEKYJIAPHOCTh
¥ TIOpSNIOK peaKIMM; KOHCTAHTBI CKOPOCTeH XMMHYeCKHX pPeakiuui U (akTopel,
BJIMSIIOIIME HA CKOPOCTH M PaBHOBeCHs peakiil. ['OMOreHHBIH W reTeporeHHbIH
KaTajus.

Pasgen 2. O6mas 6HoXUMHA
2.1. Beaxkn

Coneprkanrie 6eIKOB B OpraHax ¥ TKAHAX JKMBOTHBIX. PyHKIMM GenKoB.
DU3MKO-XMMHYEeCKUe CBOMCTBA 6eKoB, MeToibl WX W3ydeHus. IIpuponHsbie
AMMHOKMCJIOTHL. Pa3nudHble Crocobbl Kiaccudukanud aMuHOKUCIOT. Obiue u
crierdydeckie peakiuu (yHKIMOHANBHBIX TPYII aMMHOKUCIOT. MoHHu3amus
AMMHOKHCIIOT. MeTofibl pa3fiefleHusi aMHHOKUCIOT M IenTHnoB. IIpupopHble
onuronenTyasl. [TIFOTaTHOH ¥ ero 3HaueH"e B 0OMeHe BellecTB.

AMMHOKUCIIOTHI KaK COCTaBHbIe 4acTu OenkoB. PuU3nyecKre U XUMHUYeCKHre
CBOMCTBA MPOTEMHOTEHHBIX aMUHOKHUCIOT. CerneHonucTenH. HempoTenHOTeHHbIE
kuciaoTel. He3amenumble aMUHOKMCIOTHL. [Tonunentunel. [IpUHIMIIBI BBIIEIEeHNS,
OUYMCTKY ¥ KOJIMUeCTBEHHOTO ompesieieHus 0enkoB. [lenTuHas CBs3b, ee CBOHCTBA
¥ BIMSHMEe HA KOH(OPMAIMIO MOJMIENTHHOB. Teopus cTpoeHus: GesKOBOH
MOJIEKY/Bl. KoBajlleHTHble W HEKOBAleHTHBle CBA3M B OesKax. PaGorer A.4.
Ilanwnesckoro, J. ®umepa, ®. Cenrepa, JI. IlomuHra. YpoBHH CTPYKTYpPHOH
oprauusariu GenkoB. IlepBudHas, BTOpHMYHAs, TPeTHYHasd W YeTBEpPTHIHAd
cTpykTypa 6eikoB. MeTofa oOmpefiesieHus] ITePBUYHOH  CTPYKTYpHI Oenxa.
VIOpsI0YeHHEIe U HeyTIOps/ioYeHHble BTOPUYHbIe CTPYKTyphbl. CynepBTOpHUIHbIE
crpykTypbl. [lpumepsl. IIpuHIMIBI ¥ METOABl HM3y4eHHs CTPYKTyphI GesKoB.
COOTHOIIEHHe MeX/y NepBAYHOM CTPYKTYpOH M CTPYKTypamu 0osee BBICOKOIO
TmopsiiKka B OEIKOBOM MojleKyse. 3HadeHWe TPeTHYHOH CTPYKTYpbI 6esIkoBOM
MOJIeKyJIbl Uil TIPOSIBJIEHHS] ee OHOIOTHYECKOM aKTMBHOCTH. Awmdumnarus
[TOJIUTIENITHIHBIX Terell. [JHHaMHYHOCTb CTPYKTypHl Genka. Bemwunna u popma
GenKoBbIX Mojekyl. IyobymsapHbie H  GUOpHLIApHbIE  Gelky. Crpyxkrypa
dubpwuIIpHbIX OenkoB. F3oonexkrpuyeckas TO4YKaA oenkoB. Pusnueckne Hu
XUMHYeCKre CBOMCTBA GeskoB. Meronbl u3ydeHus OenkoB. KonpopmannoHHad
IMHAMMKA GeIKOBOi MONeKysl. JleHaTyparus GelKoB U TOJHUIeNTHIO0B. POoIUHT
u pedonaunr. [llanepossl. ITpronbl. KoMrutekcsl 6eK0B C HU3KOMOJIEKYTAPHEIMHU
COeNMHEHHUSIMY, OeOK-/IMraHIHble B3aMMOOTHOIeHus. CombBaranus GenKos.
Kpucrammueckve  Gemku.  Meromel  ompefielieHMst  [IPOCTPaHCTBEHHOIO



PaCIIONIOXKEHUS ITIOJUIENTUANBIX Ieried. OJMroMepHele KOMILIEKCH  OEITKOB.
Knaccudukamusa 6esnkos. ITpocTbie u cioxHble 6enkd. AnbOyMHHBI, ITIOOYIIHHEL,
TUCTOHBI,  IIPOTaMHHBI, IIPOJIaMKHBI, [JIFOTEJIMHH. docdorporenHsl,
JIUTIONIPOTEUHEI, ITIMKOIIPOTEHHHI, HYKJIEOIIPOTENHHI, XPOMOIIPOTEHHBI
(reMOIIpOTeHHBI), METAJUIONPOTEeHHbl. l'oMoslorvYHble OelKd M TOMOJIOTHYHBIE
[I0CJIe[]OBaTeIbHOCTH ~ aMHHOKHCIOT B monunenTtupax.  IIpenckasanue
IIPOCTPAHCTBEHHOW OpraHu3anuy Oeika Ha OCHOBAHWH IEDPBUYHOW CTPYKTYPBHI.
CemerictBa u cymepceMeiictBa 6enkoB. Ilporeomuka. Crnienuduyeckre MeTOIbI
O4MCTKM OenkoB (xpomarorpadus, anekrpodopes3 GeslkoB, HMMYHOIIPEIHUITHTaIIHS,
BBISIB/IEHHEe W KAapTHPOBAHME JIUTOIOB C IIOMOILBI0O MOHOKJIOHAJIbHBIX aHTHTEI,
ynsTpaguibTpanys, u30bUpaTesibHOEe OCaXOeHHe, obparvMas —JleHaTyparius).
Peaknponnas CHnocoOHOCTb OOKOBBIX Ilelled aMHWHOKHCIOTHBIX OCTaTkoB B
MOJIeKy/IaX HaTHUBHBIX U JIeHATYpPHUPOBaHHBIX OeskoB. B3ammonedcTBre GenkoB u
Manblx JurangoB. CTpykTypa MuoriobuHa, reMorobuMHa U CBfA3bIBAHHE HMH
kuciiopofa. [IporeoMrika U ee 3HaueHue. _
2.2. Jlunmuael .

Buonornyeckas ponb JUnuAoB. HeoMmblngemble W OMBIISEMbIE JTATTUIBL.
Knaccudbukanus swmnumoB. [Ipoctbie u cnokHble JMnuabl - Pochomunupsl.
[nuniepodocdomunub: docdaTuinIaTaHOIAMUHBI (xkedanuHbl),
dochaTuaUIXouHbl  (IeNUTHHBL), ¢dochaTuauncepunsl, $GochaTUINITHHOZUTEL.
Counrodpocdonmumnuaer. Tmukomumuasl. Crepouanl . ObIinas XapakTepUCTHKA HX
6uonornyeckort ponu. Ilomumopdusm aMUPUIBHBIX COENWHEHWH B BOIHBIX
pacTBopax (MWIIE/UIbI, SMYJIbCHH, JIaMeJUIbl, GUCIIOMHBEIEe CTPYKTYphI). Mopenu
cTpoeHusi GHONOrMYecKUX MeMOpaH. JIMIIOCOMBI; MeTO[bl HMX IONY4YeHHs K
usydenurs. PasoBble Iepexofbl B arperatax aMOUOHUILHBIX —COENUHEHHH,
ITponuitaeMocTs  GHONOTHYECKUX MeMOpaH. OJIIeKTPOXUMHS ~OCMOTHYECKHX
ABJIeHUH. MeTofpl M3ydeHHs OWOJOrMYeckUx MeMOpaH (peropTepHble MEeTKH,
MHKPOKaJIOpUMETpHs, (GIIyopeciieHTHOe 30HAXPOBaHue, CBeTOpacCesHuUe).

2.3. YrieBoabl
CTpoeHMe, CBOMCTBa YIVIEBOIOB, WX POJIb B >kMBOH mpupofe. Onuro- u
nonrcaxapubl. JIucaxapuibl U Tpucaxapusl. Kpaxman ¥ IIMKOTeH, KileT4aTKa U
reMHUIEJUTIONO3b], MX  CTPyKTypa Y CBOKMCTBA.  l'eTepomosicaxapupl,
[IMKO3aMHHOMIMKAHEL  [IpoTeornmvkanbl. MeTogsl  M3ydeHHMs  IIEPBHUYHOH,
BTODMYHOM ¥  0Oojlee  BBICOKMX YPOBHEM  CTPYKTYpPHOH  OpraHM3alluH
IIOJICaXapyUiOB, INIMKOIIPOTEMHOB U IIPOTEOITIMKAHOB.

2.4. HyxjienHOBBIe KHC/IOTBI

Hyxneosunpl. Hykneotupbl.  XuMMHWYeCKWH  COCTaB M CTPYKTypa
myktenHoBerx kucior (JJHK, PHK), ux ommMuuTenbHble OCOOEHHOCTH U
Guosoryeckasl polb B XKHBoM opranusme. Ilomnykneotunsl. Crpykrypa JHK.
TIpHUHIIAII KOMILIEMEHTapHOCTH a30TUCThIX OCHOBaHMI. MHHOPHBIE OCHOBaHHUS. A-
, B-, C-, T- u Z- popmm IHK. Cymnepcrmpamusamusa JIHK. Crpyxrypa u
JyHkIMonupoBanve xpomaruHa. JJHK xyoporsiacToB W MHUTOXOHJIDHH. JHK
BHPYCOB U OakTepuil. [TnasmupsL. OcobeHHOCTH CTPOEeHUs



ne30KcHpuboHyKIenHoBoM KucioTel. Poip JTHK kak HOCHTeNs HACIIeNCTBEHHOM
uapopMarmu B Kierke. Crpykrypa puboHyKiIeHHOBbIX Kucior. Tumer PHK:
sepHas, pubocoMHas, TPaHCIOPTHas, M- PHK. BsaumopeiictBre 0elKOB H
HYKJIEMHOBBIX KHCJIOT. MeTonbl HM3ydeHHs CTPYKTYpbl HYKJIEMHOBBIX KHCIIOT.
Kionvposanve JIHK. Bauky maHHbIX reHoB. [eHHas umxeHepus. ['eHoTepamms.
['eHOMUKa U ee 3HaUeHHe.

2.5. BuraMuHBI

Wcropus pasBuTHs ydueHus O BUTamuHax. OmpenesieHue BHTaMHHOB Kak
BaKHEHMIINX OUONIOTUYeCKM aKTMBHBIX BemlecTB. IloHsTHe 06 aBMTAMHHO32X,
THIIOBUTAMUHO3aX, TWMIIePBUTAMMHO3aX, aHTHUBMTaMMHax. Kiaccudukarms u
HOMEHK/JIaTypa  BUTAMMHOB: OyKBeHHas, XHUMH4Yeckas (MeXHyHapoiHas,
Jusmonorudeckas). Buramunbl, kopepMeHThl U pyrie OHOJIOTHYeCKH aKTHBHBIE
coenuuenud. Pojib BATAaMUHOB B ITIUTaHUY XKUBOTHBIX U YeJIOBeKa.

Kupopacm6opumble BumamuHbt.

Buramunnl rpymmnbl A (petuHosbl). CrpoeHue, CBOMCTBA, HCTOYHHKH.
[IpoBuTamMuHbl BUTaMUHA A: O-, (3, Y-KapOTHHbBI pPacTeHHH W UX IpeBpalleHre B
opraHu3Me. YuacTWe BWTamMHa A B 3pHTelbHOM Iporecce, obmeHe Genkos,
ymieBosioB, junuaoB. ConepkaHHe BUTAaMHHA A YU KapOTHHOB B OCHOBHBIX
GHOIOrMIeCKUX 00beKTax (KPOBb, MOJIOKO, XKeJITOK SIMI], IIeYeHb).

Buramusel rpymmnel D (kanbimdeponsl).  Crpoenuwe.  MICTOYHHKHL
Tpouramuael Dz u Ds. Yuactue B perynamuu obmena kasiblws U pocdopa B
kpos# (Ca:P), akTHBHOCT® ILies104HOM (ocdarasbl IpU paxuTe.

Buramunsl rpymmsl E (Toxkodeponel). buomornieckas ¥ aHTHOKCHAHTHAS
poiib TokodeposoB. Melmeunas gucTpodus. Kpeatunypus.

Buramuss! rpynmsl K (dumnoxunonsr). Mcrounvkn sutamusa K. Bukacoi.
CrpoeHve 1 GHOIOrHYIECKas POib. Y4YacTHe BUTaMUHA K B CBepPTHIBAHMH KPOBU.

BuramuH F. Ero npuponusie ucrognuky. CrpoeHne u 6uonorudeckas poib.

Kosusum Q (youxuHoH). bruosornyeckas poib.

BomopacTBopuMble BUTAMHUHEI.

Burtamusbl rpynnsl B. Buramun Bi (tmamun). IIprponHble MCTOYHHKH.
buonoruyeckas POIIb, y4acTue B obpa30oBaHUH KodepMeHTOB
(tTramuHnIpodocdara).

BuramuH B2 (pubodnasun). [IpuponHble HCToYHUKH. Brionornyeckas ponb,
yuacTue B o6pasoBanun kodpepmenTos (PMH, PA).

BurtamMuH B3 (maHTOTeHOBas  Kuciora). IIpupopHble  MCTOYHHKH.
Buosorudeckas poiib, ydacTie B 06pa3oBaHIU KOpepMeHTOB (KOSH3HMMa A).

Buramud Bs (HUKOTMHOBad KWCJIOTa M HHUKOTUHamun). IIpupornHbie
MCTOYHMKH. BHOOrMueckas poib, yyacTre B 06pazoBanuy kopepmentos (HATL).

Buramun Be (IMpUOOKCHH, IHPHAOKCAIb, nvpunokcamuH). IIpuponHbie
MCTOYHHKY. DBuonorndeckas poib, ydYacTve B 00pa3oBaHMM KOpepMeHTOB
(mupumokcanbdocdara).

Buramus Bz (umanko6anamus). [IpypogHble HCTOYHHKH. Buonoruueckas
pOJIb.

Buoriu (ButamuH H). Crpoenue u cpoicrBa. IIpHposiHbIe HMCTOYHHKH.
Bronorudeckas pojib, y4acTre B 06pa3oBaHUK KodepMeHTa.



®donueBas kucimora (ButamMuH Bc wiu Bg). IlpupoaHble HCTOYHMKH.
Bronorvyeckas poib GOIMeBoi KUCIIOTHI, Y4acThe B 06pa3oBaHHH KOGEPMEHTOB.
VYuacte  ¢onueBoil  KUCIOTBI B OOMeHe  HYKJIEHHOBBIX  KHCIJIOT.
MeranobnactTiudeckas aHeMUsl.

Burtamua C  (ackopbunoBas  kuciora). IIpypongHble  MCTOYHHKH.
buosnornyeckas poiib.

Buramun P (6uodnaBonoumbi). IIpupopHble MCTOYHMKH. buomorudeckas
pOJb.

Butamun U. [IIpusnaku aBuramuHo3a. IIpupomHble  HMCTOYHHKU.
buosnoruyeckas poiisb.

AHTHBUTAMHWHBI U UX 3HAYEHUe.

2.6. PepMeHTEI

[Toustve o ¢epMedTax Kak OHOIOrMYECKMX Karanmsaropax. Hcropus
pa3sBUTHs OH3WUMONOTUM. XuMudeckas mpupofga. OJHOKOMIIOHEHTHbIE U
IIByXKOMIIOHEeHTHble (pepMeHTH. MeTofibl BbifleJIeHHs M OYUCTKH (hepMeHTOB.
OCHOBHBIE TIOJIOXKeHHS Teopur (HepMEeHTATUBHOIO Karajlu3a. JHeprus aKTHBalluU
depmenTaTHBHBIX ~ peakiud. O6Gpa3oBaHHe  MMPOMEXYTOYHOrO  KOMILIEKCa
«bepmeHT-cyOCTpaTy», I0Ka3aTelbCTBa ero 00pa3oBaHUSL. TTonsTHE 06 aKTUBHOM
neHTpe gpepMeHTa U MeToIbl ero usydeHus. Teopus MHIYIIUPOBAaHHOIO aKTUBHOTO
meHTpa. KuHeruka ¢epMeHTaTUBHOrO Karaimsa. OOpaTuMOCTb —HeHUCTBUA
depmentos. CranroHapHOe NPUOIVDKeHHe IIPU PacCMOTPeHHH (pepMeHTaTUBHBIX
peaknuii. HavanbHas CKOpOCTb (epMeHTAaTHBHOM peakIMd H MeTon ee
ompeyienienus. YpaBHenue Muxaanuca-bpurrca-Xomnpetina. Koncranra Muxasmnuca
U MeTombl ee HaXOXIeHWs. ENMHMIBI akTUBHOCTH ¢epMeHTOB. CraHgapTHas
e[IVHUIIA, YHieNlbHasd ¥ MOJIeKyJIApHAs aKTUBHOCTb. AKTHBHOCTb ¥ YKC/la 060pOTOB
depmenra. Kpurepun 9ucTOTH HepMEHTHBIX NPenaparoB. [[ByXKOMIIOHEHTHbIE U
OIIHOKOMITOHEeHTHbIe (pepMeHTHl. [JHHAMHUYHOCTb CTPYKTYPhl U (epMeHTaTHBHbIH
Karamu3. XWUMH4YecKHe MexXaHW3Mbl (epMeHTaTHBHOIO KaTajiu3a (CepHHOBBIE
IpoTeaskl, MUPHIOKCANIeBLIA KaTanus, kapGoaeruupasa, puboOHyKieasa W .Ip.).
Kodaktopel B ¢epmeHTaTHBHOM Karanuse. IIpocreTmdyeckue TDYIIbI U
KopepMeHTHI. Xumudeckas pupozna KOpEepMeHTOB. KodepmenTsl
anuaTUYecKoro, apOMaTUYecKoro ¥ reTepOIUKINIecKoro psfa.” BUTaMMHBI Kak
TIpe/IeCTBeHHUKM KOGepMeHTOB, 3HaueHHe MeTaJlIoB i [IeHCTBHs pepMeHTOB.
HereMHHOBBIE KeJle30IIpoTen bl Bivsauve GpU3NIecKux U XMMUYECKUX (HaKTOpOB
Ha AaKTMBHOCTb ¢epMeHTOB. /[lelicTBHMe TeMmiepaTypbl U  KOHIIEHTPAIMH
BOMOpOOHBIX ~ KOHOB.  Crenuduyeckde  aKTHBAaTOPbl U WHTHOXUTOPEI
(pepMeHTaTUBHBIX ~ IIPOLECCOB.  MexaHM3M  MHIHOMPOBAHHUS dbepMeHTOB.
OGpatuMoe M HeoBparuMoe, KOHKYPEHTHOe M HeKOHKyPeHTHOe MHTHOHpOBaHUe.
H3ocTepudeckie W aluioCTepHYeCKHe JIMTaH/Ibl-PeryiisaTophl. KoonepaTuBHOCTD B
depMeHTaTUBHOM Karanuse. (PepMeHT Kak MOJIeKyJdpHasd MallrHa. Mopnenu
KOOIIEpaTHBHOTO (pyHKIMOHMPOBAHKs epMeHTOB. Jlokanusanus (epMeHTOB B
krerke. Crenuduunoctb  ¢epmentoB. CoBpeMeHHas  HOMEHKiarypa H
kinaccupukamysa ¢epmentoB. OKcHIOpenyKTasbl, BaXHeHIHe IpeCTaBUTENIH.
Tpancdepassl, BaxHelHe IpefcTaBuTeNnd. [Wposasel, pacnpoCTpaHeHHE B



IpUpOJie, BaKHeHIMe IIpefICTaBUTeNIM, 3HadeHWe WX B IIHIIEBOH TEXHOJIOTHH.
JIvasbl, BakHeHIMe IpefcTaBUTeny. M3omepasbl, BaKHeHWINHe IIpeiCTaBUTENH.
JIvuraspl, BaKHeWIMe IpefcTaBuUTeNnd. Perymamusa akTMBHOCTH U CHHTe3
depmenToB. Asutocrepudeckre ¢epmeHTHL. Teopus HHOYIHUPOBAaHHOIO CHHTe3a
depmento Kakoba u Mono. Ilomstne o mnpodepmeHTax —(3MMOreHax),
usodepMeHTax U MX BAXXHOW POJM B peryianuu ¢(pepMeHTaTHBHOW aKTHBHOCTH.
MynsriudepMenTHble CUCTeMBl. [IupyBarneruziporenasa. MMMOOHIM30BaHHBIE
depmenThl. Hcrnonb3oBaHue ¢GepMeHTOB B OMOTEXHOIOTHM W MeJMIMHe.
Ousumorepamnus. [TousaTre 06 ab3umMax. Pu603uMel. DOH3UMOIHATHOCTHKA.

2.7. T'opMOHBI
TopmoHbl Kak 3¢dektopsl obMeHa BemecTB. Kiaccudukanus rOpMOHOB.
Pementopel  TOpMOHOB. TkaHeBass M BHJOBad CIEIUPUYHOCTb PEIeNTOpOB
TOpMOHOB. [OPMOHEI ¢ TpaHCMeMOPAHHBIM MeXaHH3MOM JleHCcTByA. MemGpaHHEIe
perlenrTophl ¥ BTOPUYHbIE TIOCPEIHUKY. AleHUIaTIKIa3a U dpocdonmacrepasa. -
AM® kak BTOpMYHBLIA Meccekep U KOBaJleHTHasd MonuduKaius OenkoB-
depmenTo. G-6enku. PerenTop3aBHCHMBIe HOHHBIe —KaHambl. —HHO3MTON-

tpudocdar u Ca™ kak BTOPUYHBIE [TOCPefHUKH. [OpMOH3aBHCHMas XUMUIeCKas
Monudukanus 6enkoB. [IporerHkuHasbl. IIpocramanivHbl. BHYTPUKIIETOYHEIE U
AllepHbIe PelenTops TOPMOHOB, UX BIIMAHME Ha 3KCIIPECCHIO IeHOB.

MexanusM peiictBusa. Mecto GHOCHMHTe3a TOPMOHOB — JHJIOKPUHHBIE XKejle3bl.
[unep- v runo@yHKIKs JKee3.

TOpMOHEI IUTOBUIHOM KeJIe3bl, CTPYKTypPa, CBOKCTBA, OHOIOrMYecKoe NelCTBHe.
TOpMOHBI TTOKeTyIOYHOM dKelle3bl — MHCYJIMH, [TIIOKaroH; JIMIIOKAWH CTPYKTYpa,
CBOMCTBa, O1oIOrHYecKas poilb.

TOpPMOHBI MO3TOBOTO CJIOS KOPBI HAJITIOYEYHHKOB; WX CTPYKTYpa, CBOHCTEa,
buonoruyeckas pob.

TopMOHBI THNOTanamyca. [OpDMOHBI IlepefjHed U 3afHeH MONH runodusa;
CTPYKTypa, CBOMCTBa, OHOI0ruyeckast posib.

TopMOHBI TIONIOBBIX JKene3. X cTpyKTypa, CBOUCTBA, OHOJIOrMdeckas poib.
[TpocrarmanauHbI.

Hcronb30BaHye TOPMOHOB U UX CHHTeTHYECKHMX aHaJIOr0B B )KHUBOTHOBOJICTBE.

2.8. OOMeH BelllecTB U 3HEPruH B OpraHusMe

O61as xapakTeprcTika oOMeHa BellleCTB U SHEepPrHH. KpyroBopoT BellecTB
B 6rocdepe. Bronmornueckre 06bEKTH Kak CTAlMOHAPHbIE CHCTEMBL. ComnpspkeHue
O6UOXMMHYECKUX peakiuil. Merabonnyeckue ey, CeTH U IHKIIbL. Ob6paruMoCThb
6roxMMHUYecKUX TIporieccoB. Karabomudeckue u aHaboymMdeckwe IIPOIECCEL.
EQWHCTBO OCHOBHBIX MeTabojMYecKMX IIyTed BO BCeX JKMBBIX CHCTEMax.
OcHoBHBIe 3Tanbl 0OMeHa BelleCTB.

Buonoruueckoe okucieHue. HMcropus ¢opMHpOBaHHMS COBPEMEHHOIO
IpefCTaBleHMs O  OuonorudeckoM — OkucieHud.  OCHOBHbIe — TIOHSTHA
6uosneprerukd. AT® — yHMBepcaybHBIM HCTOYHMK 3HEPTHH B OHOJIOrMYeCKUX
cucremax. CoenyvHeHMS C BBICOKMM IIOTeHIIMajioM IlepeHOCa TIpynir -
MaKpOJpruYecKue COeflMHeHMs (HYKIeo3un M- U tpudocdarsl, mHpodocdar,



ryanunuH$ocdarsl, aIUITAO3)UPHL). JHepreTuyeckoe conpshKeHUe.
docopunbHbIl TIOTeHIMan KieTkd. Hywineosun mu- U TpudocdaTKUHasHL.
AjienuaTKMHa3Has U KpeaTUHKMHAa3Had pPeaKIvH.

TepmuHanbHOe OKUCTIeHre. MexaHU3MBl aKTUBaLMK Kuciopozia. OKcuiassl.

KodepMeHTbl  OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIX — PeaKIH (HAI*/HAJH,

HAI®T/HAIO®H, ®PMH/®MH-H2, ®AJI/PAJI-H2). OnexTpoHTpaHCPpepasHbIe
peaknud. YOUXWHOH, Xejle30-CepHble OelKM M I[MTOXPOMBI Kak KOMIIOHEHTBI
ObIXaTeabHOM menu. JIoKanu3allds OKUCIMUTENbHBIX IIPOIIeCCOB B KIIETKe.
MUTOXOHIPMM M WX pOib Kak OHO3HEpreTHYeCKMX MamuH. Jlokanmm3arms
37eKTpoH- TpaHcdepas B Guonorudeckux MeMmbpanax. CTpyKTypa JibIXaTelbHOH
TEeITH. XUMHOCMOTHYECKas Teopus COTIPSDKeHHUs OKHCJIUTEIbHOTO
dochoprrpoBaHus ¥ TKaHeBoro fbixaHud. D m H u ero snadenve. [lukiindeckuit
BEKTODHBIA  IepeHoC IIPOTOHA.  buornoruyeckue  reHepaTtopbl — pasHOCTH
37IeKTPOXUMHYECKHUX ITIOTEHI[HAJI0B HMOHOB. JJIEKTPOXMMUYECKOe COIpsDKeHHe B
MembOpaHax ¥ OkucuTensHoe ¢docdopumposanve, cuHTe3 AT®. MexaHU3MEL
OKHCIUTeNbHOTO M ¢otodocdopumpoBanus. Pazobummrend u  HOHOQPOPHI.
MexaHusMbl Pa300IeHus OKUCIUTEeIbHOro (oChOpUITHPOBAHUS U TKAaHEBOTO
npixanus. AT®-asel ux crpoenve u  ¢yHkuus. OOIHOCT MeMOpaHHBIX
mpeobpa3oBaTeniell  MUTOXOHIPHH, XJIOPOILIACTOB U XpOMaTrogOpOB.
OpdeKTHBHOCTh aKKyMYJISIIIMA SHEPTUH, CONPSKEHHOM C epeHOCOM 3/1eKTPOHOB,
AnprepHaTvBHbIe  QYHKIHAA ~ OWOJIOTHMYECKOTO  OKMCJIeHus.  TepmoreHes.
IbixaTenbHble emd MukpocoM. I{uroxpom P-450 v oxuciuTeNbHas NeCTPYKIHSA
KCeHOOUOTHKOB. AxTuBHbIe (OpPMBI  KHCIOpOfa, HX oOpasoBaHue U
oGe3BpexuBaHKe. 3HaueHre aKTUBHBIX $pOpM KUcIoposa s QyHKIIMOHUPOBAHKU
KJIETKHU.

depmenThbl abixaTenbHOM IHenu. CBOOOIHOE OKHUCTIEHUE. Oxwucrenue,
CBsI3aHHOE C dbochopunpoBaHueM. Pa3obiuenue OKUCJIeHH U
dbochopunupoBaHus U GaKTOPEI €ro BhI3bIBaIOIILE.

2.9. O6MeH yr1eBOOB

Buonoruyeckoe 3HadeHwe yrieBomoB. IlepeBaprBaHWe YITIEBOIOB B
YKeJTy[Io4HO-KUINEYHOM TpaKTe W HX BcachbiBaHMe. PepMeHTEHI, y4acTBYIOIIMe B
niepeBapuBaHuK yreBofoB. OCOGeHHOCTH MHIleBapeHUs YITIEBOJOB Y JKBATHBIX
JKUBOTHBIX. Posb kierdatku. Cympba BCOCABHIMXCS MOHOCAXapHIOB (IIFOKO3bI).
O6pa3oBaHye [MMKoreHa B redeHd. [IpoMexxyToYHbIA OOMEH YIIeBOJIOB B OpraHax
Y TKaHSX.

OCHOBHBIE YITIeBOAbI XKMBOTHbIX, UX COfiepKaHUe B TKaHAX, OHONOTHIecKas
porb. OcHOBHBIE ymieBofbl muimy. IlepesapuBaHMe ymieBO#OB. Iokos3a Kak
BasKHEHIIMH MeTabOoJIMT yIIIeBOOHOro obMeHa: 0bIas cxeMa HCTOYHHMKOB U ITyTeH
pacxXo0BaHUs [IIOKO3bl B opraHusMe. KaraGomusMm ITIIOKO3BI. AspobOHBIN pacnaj
— OCHOBHOH IyTh KaTabomM3Ma DIIOKO3B y delOBeKa M [pPYIMX aspoOHBIX
opraHmaMoB. IlOCIIeNOBaTeNbHOCTh — peaknuii 10 o0pasoBaHMA IHpyBaTa
(a3poOHBINA TIHUKONMM3) KaK CleNUpUIeCKUd Ul ITIFOKO3bI IIyTh kaTrabonu3ma.
PacripocTpaHenue ¥ ¢(U3HONIOrHYeckoe 3HaYeHHe aspoOHOro pacrajga IIIOKO3BL.
HCronb30BaHHe [IIOKO3bl /I CHMHTe3a JKMPOB B IIeYeHM M B )KHPOBOH TKaHH.



AHaspo6HBI pacmaj [IFOKO3bl  (AaHASPOOHBIM [MIMKONMKM3). [MHKomMTHYeCcKas
OKCHJIOpPeAyKIHs, NWpyBaT Kak  akKIemTop  Bomoposja;  CyGcrpaTHoe
docdopunupopanue. Pactpesienenne i GHU3HOIOTHIECKOe 3HAYEHHE aHA3POGHOTO
pacraja IoKo3bl. BroCHHTe3 II0KO3b! (ITIIOKOHeOreHe3) U3 MOJIOYHOH KHCTIOTHL.
B3auMOCBs3b TTIMKOIM3a B MBIIIIAX M ITIIOKOHEOoreHe3a B HedeHu (uuki Kopw).
AJTocTepHYecKre MexXaHM3Mbl DPeryJslud a’pofHOro u aHaspoGHOro IyTed
pacrajia IIIOKO3bI ¥ [TIFOKOHeoreHe3a. IIpencrapienyve o meHTo30¢0oCcdaTHOM Iy TH
TIpeBpallleHuii Ioko3bl. OKMCIUTeNbHbIe peakiuu (00 cramui  pubyno3o-S-
docdara). CymmapHble pe3ynbTaTsl IeHTo30docdarHoro mytd. ObpasoBaHue
HAJI®H wu mento3. PacmpocrpaneHre #  (QHU3HOIOTHYECKOe —3HAYeHHe.
[TenTozodocdarunii myte U  ¢oTtocuHTe3. CBOKCTBA W  PpaclpoCTpaHeHHe
IJIMKOTeHa KaK Pe3epBHOIO IIoMcaxapuia. BuocuHTes rukoreHa. MoOwmm3arus
mMKoreHa. PuU3noNOrMYeckoe 3HaYeHWe pe3epBUPOBAHMA M MOOMIIM3AIMH
mvkoreHa. OcobeHHOCTH oOMeHa IVIIOKO3bl B Ppa3HBIX OpraHax M KIIeTKax:
SPUTPOIMTHI, MO3T, MBI, )KUPOBas TKaHb, NedeHb. VI3MeHEHMsl ITIIOKO3bI B
nmedeHn (CMHTe3 M paciaj [VIMKOTeHa, NIIMKOIM3) IpPU CMeHe IIepyuofa
TMINeBApPeHus Ha NOCTabCOPOTUBHLIN 11ePHUOMT M COCTOSHMS MOKOS Ha MBIIIEYHYIO
paboty. Ponb MHCY/IMHA, [IIOKAaroHa, afpeHasyHa, aJeHWIaTIMKIIa3HOH CUCTEMEI U
IIpOTeMHKHMHa3. [Ipe/iCTaBleHus O CTPOeHMH W (YHKIMHM YITIEBOAHOH YacTH
ITIMKOIIPOTEMHOB U IIMKONUMUIOB. CHaloBble KUCIIOTHI. [JIMKO3aMHUHOITIMKAHbI U
IPOTEOINIMKAHBL. ~ ['MamypoHOBas  KMC/IOTA4,  XOHAPOUTHHCEPHad  KHCIIOTA,
opraHusanys U QYHKIME MeXKIeTOYHOrO BellleCTa. ['erapyH: NpesiCTaBleHue O
CTpOeHMH, pacmpocTpaHeHWH U QyHknusax. IlpuvmeHenve B MeIUIMHE.
HeifiporymopanbHas — peryisiiis — yreBOgHOro — obmena.  I'HIOIIMKeMus.
I'mneprmukemus. HaciencTBeHHble HapyllleHMss OOMeHa MOHOCAXapulioB H
[MCaXapHIOB: TaJlaKTO3eMHs, HellepeHOCHMMOCTb (ppYyKTO3bl, HeIlepeHOCHMOCTb
J¥caxapyujIoB. [ IMKOreHO3b! U arJIMKOTeHO3H.

2.10. OoMeH TMIIHAOB

Buojiornueckoe 3HadeHWe JunumoB. IlepeBapuBaHue — JIMIIMAOB B
KeJTJIOYHO-KUIIIeYHOM TpaKTe M HX BCaChIBaHHe. OMYNbTMpOBaHie U 3Ha4YeHHe
3TOTO Iporecca B o6MeHe MUIHIOB. JKelmdyHble KUCIOTHI U MX Oouooruyeckas
ponb. IIpOMEXKTOYHBIM OOMEeH IIMIWIOB B TKaHAX M KJIETKAX. Oxkwucnenue
IMMIlepyHa U ero Guornorudeckas ponb. JIumonus. depMeHTaTUBHBIA THIPONN3
KMpOB.  JIWmasel, paciIpocTpaHeHWe B  I[IPHPOJe M XapaKTepHCTHKA.
JIumokcureHasbl, KX CBONCTBAa, MeXaHW3M [IeWCTBHA U pOJb B TTUIIeBOM
IPOMBIIITeHHOCTH. OKMCIIUTENIbHBIA paciiaj XHUPHBIX KHCIIOT. OHepreTrUyecKas
3deKTUBHOCTh pacraja >KUPHBIX KHMCIOT. Poib KapHWTHHA B MeTaboJIMYeCKUX
TpepaieHisax JKUPHBIX KUCIOT. bera-, ambga- ¥ oMera-OKHC/IeHHe >XMPHBIX
KkuciaoT. KosH3uM A M ero poib B mpolieccax oOMeHa >KHUPHBIX KHCIIOT. 4-
docdonanTeTenH U ero poiib B GHOCHHTe3e XXUPHBIX KHUCIIOT. buocuHTe3 KUPHBIX
kucnoT. CuHTas3a JKUPHBIX KHUCIIOT. bMOCHHTe3 TpUITIMLIEPHUOB. [TpeBpaiieHue
)KAPOB TIPX CO3DEBaHMM M IIPOPACTAaHUM CeMsH M IUIONOB. depmeHTaTUBHEIE
npeBparenua dpocdaruoB. Crpoenre U GyHKIMM MeMOpaH B KIIETKe. 3HaueHUe
dochaTuoB B IHINEBOM IMPOMBIIITIEHHOCTH, BuocuHTe3 XojlecTepvHa U ero



peryisnus. 3HauyeHWe xojecTepuHa B opranuaMe. CHHTe3 JXeT4HBbIX KHUCIIOT.
Crepounibl kak mnpoBuTaMuHbl [[. JdupHble Macia ¥ HX IpeBpallleHHe B
pacrenusix. Kayuyk u ryrra. bBuocuHTe3 H30NpEHOUNIOB, TEpPIIEHOWIOB U
KapOTHHOHJIOB.

OxucneHrie >KUPHBIX KHCJIOT. DHOCHHTe3 KUpHBIX KUCIOT. Ob6meH
xonecrepuHa, ¢ochomunuaoB, pacrmajn, OWocMHTe3 U OHoONOrMYecKkas pojib B
’KMBOM OpTraHU3Me.

Keronosele  Terna. O6pasoBanue, OHOXHMHYECKOe Ha3Ha4YeHue.
MornexyiisspHble MeXaHU3Mbl BOBHUKHOBEHHUS KeTO30B.

Perynanus munuaHoro obMeHa.

2.11. OomeH be1koB

Buonoruveckas ponb 6enmkoB. IIpoTennsl U mpoTenabl. bananc a3ora U ero
Pa3HOBUIHOCTH.

Pacmmeriienve 6eKkoB B opraHax muieBapeHus. [lentunassl.

OcobGeHHOCTH IIpeBpallleHUs] a30TCOMepXKallluX BellecTB Yy JKBa4YHBIX
’KUBOTHBIX. MUKpOOHanbHBIM CHUHTe3 Oejika B IIpepKelylKaX >KBa4HbBIX, CJIeIIOn
KHUIIIKE ¥ TOJICTOM OTJeJle KUIIeYHHKA. 3HaueHHe 6eJIkoB MUKPOOUaIbHOIO CHHTe3a
B [TUTAHKH >KBAUYHBIX )KUBOTHBIX. ,

[TonHoIeHHBIE M HeNoOJIHOLIeHHble Oenku. BcacblBaHWe IIPOOYKTOB
repeBaprBaHus OEJIKOB.

'HueHvie GeNKOB B KHINIEYHHKe II0J] BIMSHMEM OakTepuil M MexXaHHU3M
06e3BpeXXrBaHUS TOKCUYECKUX IIPOIYKTOB.

buocrHTe3 6elKoB ¥ ero OCHOBHBIE 3Tallbl.

[TyTtn IIpeBpaleHus aMHUHOKUCJIOT (mesaMmrHHUpOBaHMe,
TPaHCAMUHUPOBaHUe, [leKapOOKCHIMpOBaHKe). buocuHTe3 aMHHOKHCIIOT B
OpraHusme.

O6e3BpeXXMBaHHE aMMHaKa B OpraHM3Me (CHMHTe3 MOYeBMHBI, IIIyTaMHKHA,
acliaparvHa u ap.)

OcobennocT oOMeHa aMHHOKHCIOT. Mcronb3oBaHue 6e3a30TUCTBHIX
OCTaTKOB aMUHOKHCIIOT B TKAHSX.

OG6I1mye MPUHIKIIBL Peryisiuu obMeHa OelKoB.

[IpUHIMTBL HOPMUPOBAHMS OEJIKOBOIO M aMMHOKMCIIOTHOTO IHTaHMs
YKUBOTHBIX.

OcobeHHocTH 06MeHa 6esIKOB y IITHII.

[MTaTtomoruu o6mMeHa 6esKoB.

OcobenHocTy 06MeHa XpPOMOIIPOTENHOB U JPYTHX CJIOXKHBIX OeNKOB.

2.12. O6MeH HYKJIEHHOBBIX KHCJIOT
Pacmiernienie ¥ BcachlBaHWe HYKJIEMHOBBIX KHCIOT ‘B JKeIyIOYHO-
KHIIIeYHOM TpakTe. BUOCHMHTe3 MypHHOBBIX W ITUPUMHIHWHOBBIX HYKJIEOTHIOB.
MarpyyHBIi MexaHM3M CHHTe3a HYKJIeMHOBBIX KHMCIOT.  Pacimierienve
HYKJIEMHOBBIX KHCJIOT B TKaHAX opraHusma. KoHeuHble NPOMYKTHI pacnaza
INYPUHOBBIX W  IHMPUMHIWHOBBIX  HYKJIEOTHAOB Y  PasHBIX  BUIOB
CeIbCKOXO3IMCTBeHHBIX JKMBOTHBIX M MeXaHW3M KX obpasoBanus. Hykieasbl



IUIeBAPUTeIbHOTO TpakTa Y TKaHed. Pacman ITypMHOBBIX HYKJIEOTHOB.
IIpescraBienvie 0 GUOCHHTe3e ITyPUHOBBIX HYKIEOTH/IOB, IIPOUCXOXKIeHNE YacTeH
IIyPUHOBOTO ffipa; Haya/ibHble CcTaguu GuocuHTe3a (0T puboso-5-pocdara mo S-
docdoprbosunamita). MHO3MHOBAs KUCIIOTa KaK IPeIIeCTBeHHUK a/leHUIOBOH U
I'yaHWJIOBOM KHCIIOT. IIpencraBnenye o pacnaze M OHOCHHTe3e MUPUMHUIUHOBBIX
HykieotuioB. KoopouHamus OMOCHMHTe3a IIyPHHOBBIX ¥ IHPHMHIMHOBBIX
HyK/IeoTHmoB. Hapymenuss obmeHa HywieoTunoB. Ilomarpa; mprMeHeHHe
aJUIOITyPUHOJIA ISl JiedeHus roparpsl. Kcantunypus. Oporanumypus.

2.13. MuHepaIbHbBINH U BOXHBINH 00MeH

KosM4decTBeHHOe CofiepyKaHHe W COCTOSIHHe BOIbI B TKaHAX. BomHbIA 06MeH
1 ero perymsmus. Conep)kaHWe MHHepalbHBIX BeIleCTB B OpraHax M TKaHSX.
Makpo- ¥ MHUKPO3JIEMEHTBI, X GUoyiornyeckas pojib ¥ obMeH. Perysuus obMeHa
BOJIbI 1 MUHEPaJIbHBIX BellleCTB.

3HaueHre MaKpo- ¥ MUKDO3JIEMEHTOB B JKMBOTHOBOJICTBE. BO)IHO -COJIeBOM
06MeH. DIIeKTPONIMTHBIM COCTaB >KUAKOCTel opraHuMama. MexaHW3Mbl peryisiiyn
o6beMa, IIeKTPONIMTHOrO cocTaBa M pH >kupkocTed opraHusma. Ponb modexk B
PEryIsIy BOJHO-COJIeBOr0 oOMeHa. AHTUIMYPETUIeCKUH T'OPMOH, aJbJ0CTepOH
Y peHHH-aHIMOTeH3MHOBas CHCTeMa, MeXaHH3M BOCCTaHOBJIeHHsA OObeMa KpOBH
IOoCJle  KpOBOIIOTEpH. BHOXMMHUYecKre MeXaHHW3Mbl BO3HMKHOBEHMs I10YeYHOH
TMIIEPTOHHM. YCJIOBHS W MeXaHW3Mbl BO3HMKHOBEHMs alyfio3a W aJikauosa,
06e3BOKMBAHMS OpraHu3Ma, OTekoB. HaTpuii W Kaldd B OpraHusMe.
TpaHcMeMOpaHHBIM TPafeHT MOHOB HATPHs M Kalusd; HaTpHH-KaJHeBBbIH Hacoc
(Na, K- AT®asza) u ero ¢yuknuu. Hapymenua oOMeHa HaTpus U Kajus.
docdopHo-KanblKeBblii 06MeH. MuHepanbHble M OpraHudeckde ¢ocdarel.
DYHKIMM WMOHOB Kalbllis B TKaHAX. MHHepalbHBIA COCTaB KOCTHOM TKaHH.
Perynsmus ¢ochopHO-KanbIyeBoro obMeHa MapaTrOPMOHOB, KaJbIIMTOHWHOM H
KaJIBIIUTpHONOM. Butamun D, TpaHcmoprHas M akTHBHas ¢opmbl BuTamuHa D.
I'ureprapaTipeoniu3M, TUII0NapaTUPeOUIU3M.

2.14. BzaumocBs3b 00MeHa pa3IMYHLIX BelllecTB

MornekyspHbsle MexaHU3MBI, obecliedrBarole efIMHCTBO U B3aHMOCBA3b B
o6MeHe BelrecTB (06IIKMe, IIPOMEKYTOIHBIE TIPONYKTEI IIPH 0OMeHe aMUHOKHUCIIOT,
VITIeBOIOB, JKUPHBIX KHUCJIOT, IIMIepuHa M Ap.). OGpaTUMOCTb peaklyd IIpH
ofMeHe BemecTB. EJMHCTBO IpomeccoB obMeHa BemecTB. CBs3b IIPOIIECCOB
KaTabonuaMma ¥ aHabojau3Ma, SHepPreTUYeCKUX M KOHCTPYKTHBHBIX IIPOLIECCOB.
DHepreTuka o6MeHa BeleCTs. B3auMocBs3b Mexay obMeHaMu OeIKOB, yITIeBOJIOB,
KMpOB ¥ JmMmuuoB. KiodeBble ¢epmeHThL  CroCOOBI . perynHpOBaHHA
meraGonuaMa. PerynupoBsanue skcrpeccuu reHoB. HacnencrseHHble 6ose3HH.
[ToCTTpaHCIAMOHHAs KOBajleHTHass Monudukamusa 6enkoB (BHYTPHKIIETOUHbIE
IIpoTeassl, IIPOTeHHKHUHA3HI, npoTterHdocdaTasbl), MeTHUJIMPOBaHUe,
IJIMKO3HIMPOBAaHHe, aMUMPOBAHKE M [e3aMH[MPOBaHHMe M [p. MOAU(HKAIMK.
PerynupoBaHre ~ aKTHBHOCTH  epMeHTOB  CyDbcTpaToM, — IPOXYKTOM — H
MeTabonutaMu. MoJieKyrisipHble OCHOBBI TOMEOCTa3a KIIeTKH.

TopMOHaJIbHbIE MEXaHU3MBbI Perylialyy 00MeHa BelecTs.



Paspen 3. Buoxumus CIeHA/IH3UPOBAHHBIX TKaHeH U OpPraHoB
3.1. Buoxumusna kpoBu

XUMUYeckuil  cocras KpoBH. Oco6eHHOCTH pa3BuTH, CTPOEHHS U
XMMHIECKOI'0 COCTaBa 3PUTPOIMTOB. I'eMormo6um, OKCHI'eMOITIOOHMH; TPaHCIIOpT
KHClIopona kpoBbto. KapbokcHreMormo6uH, MeTreMomo6uy. Tpancnopr gByokucu
yrinepona KpoBbto. I'emomiobuH mmoma u  ero ¢usronornyeckue CcBoCTEa,
3HaYeHHe. Bapuanuu nepsuunoii CTPYKTYPBI U CBOKCTBa I'eMOITIOGMHA Ye/I0BeKa.
I'eMomobuHonaTMl. AHeMuYecKHe IHITOKCHIL Buocunres rema. O6Mmen xernesa:
TPaHCPEeppUH U deppUTHH. KenesomedunurHble aHemMun, HmMOMATHYECKMiL
remMoxpomaros. I'paHynmomuTsl u  arpaHynOmUTEL Perynaropras wu 3amurHas
¢yHKIMH. Benku cuBopoTKHM KpOBH. AJILOYMUH U JpyTHe TPaHCIIOPTHLIE GesIKy.
I'no6ynuusr. Tlomatwe o 6Gejkax OCTPOH ¢asel, OIpefelleHHe C  IeJIbio
JMATHOCTHKH. ~ DepMeHTHl KpoBH. KHHHMHOBAas  cuCTeMa. CoBpemeHnHEbIe
TIDE/ICTaB/IeHHsa O remMoCTase: CBepTHIBAIOLIa, IIPOTUBOCBEPTHIBAIONIAS CHCTEMBI,
dubprnonus. Cocymucro- TPOMOOLIMTADHBIH, I/Ia3MEeHHBIH, TKAHeBBIH TeMOCTas,
BHyTpeHHMIT W BHemHMH MexaHH3M CBepThIBaHHA. KackamHbelii MexaHuam
AKTHBAallUM (DEPMEHTOB, yYacCTBYIOLIUX B CBEpPTHIBAHMH KpOBHU. IlpeBpainenue
¢ubpunorena B pubpus, obpasoBanue Tpom6a. Ponb BuTamuua K B CBepTLIBAaHHH
KpoBH. IlpotnBocBepThiBaromas cucrema. ILIasMHUHOreH 1 IUIa3MHUH, THAPOJIU3
¢ubpuna. AHTUTpOMGHHEI U renapvH. BpoxneHHble ¥ npHoGpereHHbIe
HapylIeHUss TemMocra3a. AKTHBAaTOphl IUIa3MHHOTEHA W IPOTEOIUTUYECKHe
¢epmeHThl Kak TpOMGONTUTHYECKHe JIEKAPCTBEHHbIE CpencTBa. KitMHHYeckoe
3HaYeHHe OHOXUMHYECKOTO aHajIM3a KDOBH. IIpakTideckoe Hcnonb3oBaHKue
benkoB kpoBH. BospacTHEIe 1 BUIOBLIE 0COGEHHOCTH XUMHYEeCKOTr0 COCTaBa KPOBH
’KUBOTHBIX. TpaHcnopr xwucnopona sputpomMramu. KpuBble mmcconuarm
OKCHI'€HHMPOBAHHOTO TI'eMOIJIOOHHA. Kap6oxcuanruppasa. bydepurie cucremnr
KpoBu. CHCTeMa CBepTHIBAHHS KPOBH. BeJIKH I11a3Mbl KPOBU U GYHKIHOHAJIBHAS
6HOXMMIS POPMEHHBIX 3/IeMeHTORB KPOBH. BHOXMMHYecKMe OCHOBBI HMMYHHUTeTA.
IloHATHe 0 IUTOKKMHAX U XeMOKMHAX. PerenTops! IUTOKHMHOB 1 XeMOKHHOB.

XHUMUYeCKH# COCTaB UMb U JIKBOPaA.

3.2. Buoxumus MBIIIeYHOM, HEPBHO, COeIMHMTE/ILHBIX TKAHel 1
IIepPCTHOM NPOXYKIIHH

XUMUYeCKHH COCTaB MBI GeJIKH, YITIeBOMIbI, JIMIIWIBI, a30TUCTBIE U
6e3a3oTHCTHIE BemiecTa. MuHepanbHbIA cocraB. OTIHYHTENbHBIE 0COGEHHOCTH
XMMHYECKOro COCTaBa MBIIIIT Y Pa3HBIX BUOB KMBOTHBIX, IITHII, pe16. Buoxumusa
MBIIIETHOTO ~ COKpAIleHHs. XMMHUYeCKHH COCTaB M O0COBEHHOCTH O6MeHa B
CeplievHOH Mbllle. BroxuMudeckve W3MeHeHHS B MBIIIIAX TP arpoduu U
nucTpodun. OKoYeHeHHWe MBIMII. BHOXUMHS MSICHOM IIPONYKTUBHOCTH: BIIMSIHUE
TeHETHYeCKHX  (GaKTOpOB, KOPMIIEHHS U comepxanud.  OcobenHocTH
OHEPreTH4eCKoro obMeHa B  MBIIIIAX, KpeatrHpocdar. Buoxumuueckue

M3MEHEHMS TIPH MBIIEYHBIX IUCTPODHAX U JIeHePBalliH MBIIIII, Kpeatunypus.
XHMHUYeCKHI COCTAaB HEPBHOM TKaHM. Bermky, YTTIEBOAIbI, JIMIIHILI HEPBHOM
cucremsl. Crienududeckre 6esky HepBHOM TKauH. HeGekonbie OKCTPaKTUBHBIE U



MUHepalbHble BelecTBa. PYHKIMOHANbHAS CBA3b MeXIy COCTOSHHEM HepBHOH
TKaHU ¥ 0OMEHOM BellleCTB, XMMH3M ITepeiadll HePBHOTO UMITyJlbCca. MueMHOBbIe
MeM6paHbl: 0COGEHHOCTH COCTaBa M CTPYKTYphl. BHOXMMHS BO3HHUKHOBEHHS H
TIIPOBeIeHKs HEepBHOTO HMITyjbca. MoreKyispHble MeXaHW3Mbl CHHAITHYeCKOH
nepefayd. OHepreTM4eCKUid oOMeH, 3HadeHHe a3pOOHOro pacraja ITIIOKO3BL
Ocobennoctd  oOMeHa  AaMHHOKHCIOT. Ponb  IIyTaMMHOBOH ~ KHUCJIOTHI.
Bo36y>xnaroiie ¥ TOPMO3Hble MeNuaTopbl B LIEHTPAlbHOW HEPBHOW CHCTEMe.

Kpurtepuu. Buosiornuecku aKTUBHEIC MeIITUILL. Hormunenmus 5
AHTUHOIUIIEITUBHLIe MexaHu3Mbl. O6MeH U QYHKIIUK OHOTreHHBIX aMHHOB.
Kosnares. OJ1aCTUH. [IpoTeoruKaHH. MyKornonucaxapuabl.

Bruoxumuueckye H3MeHEHHS B COEJUHUTENIbHOM TKaHW IIPH CTapeHud U
[IaTOJIOTMYeCKUX Ipoleccax. BHOXHMMUS KOXKHM, XMMHYeCKHH COCTaB IIEepCTH U
IepcTHasd  IPOAYKTHUBHOCTb.  CTPYyKTYpHO-YHKIMOHANIbHEIE — OCOOEHHOCTH
COeIMHUTeILHOM TKaHW. KileToyHble  37eMeHTHl, OHOIOrHYecKkas  poilb.
Me>XXKJIeTOYHOe BelleCTBO: INIMKO3aMUHOIIMKAHbI, IPOTeOITIMKaHbL. IIomsapHOCTS,
¢yHKnuM B opraHu3Me. Poib IPOTEONNIMKAaHOB B OOMeHe KarHOHOB M BOJBL
OcHoBHBI® 0OEJIKM  COeNMHUTEJIbHOM  TKaHM. KomiareH:  0COOEHHOCTH
aMUHOKHCJIOTHOTO COCTaBa, IIEPBUYHOM U IPOCTPaHCTBEHHOHM CTPYKTYPHI,
6rocuHTe3a. Ponb ackOpOMHOBOM KUCJIOTHI B TMAPOKCHIMPOBAHWH IIPOJIMHA H
nu3uHa. O6pa3oBaHHe KOJUIATEHOBBIX BOJIOKOH. JIpyrue ¢ubpuiuiapHble Geyku
COeQUHUTEeNbHON TKaHH. Pa3HOBUIHOCTH COeUHUTENIbHON TKaHH.
O6memeTabonuyueckye U crenududeckie GyHKIUU. H3MeHeHNa coeIMHUTEIBHON
TKaHH [P CTapeHWH, KOJUTareHo3ax, 3KUBJIeHHH paH. bruoxumus KOCTHOH TKaHH.
KostareH ¥ HeKoJlareHOBhle Gellkd KOCTHOM TkKaHH. Poinb B peMonerMpoBaHUM
KOCTHOHM TKaHM. MuHepajbHble BelecTBa KOCTHOM TKaHW. ['WMipokcHamaTtuT M
HeanaTUTHLIE GOPMBI Kby U pocdopa. Peryrnsips nporeccoB MUHepann3anii
Y IeMUHepaJli3allyy.
dakTophI MOBBIIIEHHUS IIePCTHOH ITPOIYKTUBHOCTH.

3.3. BroxuMus 1o4exk 1 MOYH

OcobenHocTH 06MeHa BelecTB B mmoukax. [lodky, QyHKIMH: peryisaTopHO-
roMeocrarudeckas, o00e3BpeXXMBArOIlas, OKCKPeTOpHas, BHYTPHCEKPeTOpHad,
TIO/IeP KAHUS KUCIOTHO-IIeJIOYHOI'0 PABHOBECHS

CoctaB ¥ (QU3MKO-XMMHYECKHe CBOMCTBA MOYM, IATOJIOIMYeCKHe
KOMITOHEHTbl MOYM — OGeNoK, KpOBb, Caxap, KETOHOBBIe (AlleTOHOBbLIE) Tela,
GUIIUPYOUH, YPOOUINH, TOPPUPHHEL

XMMHYeCKHM COCTaB MOYH IITHII.

3.4. buoxumus neyeHu
Pojib meueny B 00MeHe yIIeBOOB, JIMIIHIOB, aMUHOKHUCIIOT. CuHTe3 OeKkoB
IJIa3MBl KPOBH B TedeHH. Peaknus 06e3BpeXuUBaHUA (meToKCHKaIy) BellecTB B
TIeYeHu; OKUC/IeHHe (TMIPOKCUIIMpOBaHUe U 1p.), KoHbioranus. Obe3BpexxrBaHue
6uipy6una. TIpsamoii u HenpsiMoit Gunupy6uH. Hapymenus obmeHa ounupy6uHa.
XKenryxu: remonuTideckast (HanmedeHOYHas), ITapeHXWMATO3HAs (TTle4eHOYHas),
06TypaInyoHHas WK MexaHudIecKas (TIoredeHoYHas). duznonornyeckas Xenryxa



HOBODPOXKJIEHHBIX U TeMOJIUTHYeCKast Gore3Hb HOBOPOXK/IEHHBIX. JIHarHOCTHIeCKOe
3HaueHMe OIpejiejieHus GUIUpy6HHA UM JPYTHX JKelTYHbIX NUTMEeHTOB B KPOBU U
Moue.MlHAaKTUBAaLKMd TOPMOHOB B IleueHHM (MHCY/JIHMH, CTepOM[HblIe TOPMOHBI,
KaTexojamuHbl). O6e3BpeXkyBaHHe B  IIe4eHH  TPOJYKTOB  MHMKPOOHOIO
pacIel/IeH\si aMUHOKHCJIOT B KullledHuke. MerabonusM dYyKepOAHbIX, B TOM
qyCyle JIeKapCTBEHHbIX BelecTB. IIpefcraBieHre 0 XUMHUYECKOM KaHI[epOTeHese.
BuoxuMHUYecKye MeXaHU3MBbI [TaToreHe3a e4eHOYHO-KIIeTOYHOW HeJl0CTaTOYHOCTH
1 [Ie4eHOYHOM KOMBI. BHOXMMHYeCcKye MapKephl TUarHOCTUKH IIOPayKeHUH TTeueHH.

Pasnen 4. BuoxuMua HeKOTOPBIX NMPOXYKTOB }KMBOTHOBO/ICTBA
4.1. BuoxuMusa MoJIOKa H MOJIOKOOOpa3oBaHus
O6MeH BeIlleCTB B MOJIOYHOM Jkene3e. CocTaB M (HU3MKO-XUMUYECKHe
CBOJCTBA MOJIOKA ¥ MOJIO3MBAa Y pasHbIX BHIOB >KMBOTHBIX. bHOCHHTe3
KOMIIOHEHTOB ~ MOJIOKAa  (GeNlKH, OKHpbl, YIIeBOAbl M [Ip.),  Perysmus
MOJIOKOOGpPa30BaHMs. ~ BHOXMMHs ~ MOJIOYHOM  NPOTYKTUBHOCTH  (BIHMSHHE
TreHeTHYeCKrX paKTOpOB, KOPMJIEHHUs U TeXHOJIOTMH IPOM3BOJICTB MOJIOKA).

4.2. buoxuMus Aiilla, AUNIHON NMPOTYKIIHH H Meia
Ocobennoctd obmeHa BemiecTB y ntun. CocraB M (GU3MKO-XUMUYECKHe
CBOMCTBaA SMIIa.
CocraB 1 $pU3NKO-XMMHYECKHe CBOMCTBA MeZia

3. HEPE‘IEHL BOIIPOCOB K BCTYIIHTEJIbHBIM HCIBITAHHUAM

1. BuramuH Bi.
2. O6MeH BOIBI M ero peryJsisiiivs B OpraHu3Me XKUBOTHOIO

3. IHrubutophl ¥ aKTUBAaTOPHLI pePMEHTOB.

4. BoJia Kak YHHMBepCaJIbHbIA pacTBOPUTeENIb B OMOIOTUYeCKUX CHCTeMax.

5. PacmeruieHde W BcachbiBaHWE HYKJIEMHOBBIX KHCJIOT B KeJIyI04HO-
KUIIIEYHOM TpaKTe >KMBOTHOTO.

6. Ilpeamer GuOIOrMYeCKOM XMMHK U COOTHOIIEHHE C IPyTHMH obnacTaMu
HayKHU.

7. T'oOpMOHBI ITUTOBUIHOM JKEJIe3bl.

8. XuMuueckas Ipupojia U obIIrie CBOMCTBA GepMEHTOB.

9. BroXHUMHUS MBIIIEYHOHN TKAHH.

10. By¢depHbIie pacTBOPBI ¥ X CBOHCTBA.

11. Knmaccudukanus JIUIUIO0B.

12. Bomoponmsiit mokasaTenb pH u ero s3HaueHue.

13. Buramusnsl rpymimsl E.

14. Kimaccudukarnus yriieBoJioB.

15. Perymnanus u HapyLIeHHe HyKIeHHOBOTO 0OMeHa.

16. [Tyt paciuerieHuss aMAHOKHUCIIOT.

17. Mexanusm 00e3Bpe)XBaHUsI aMMHaKa B OpraHu3Me XHUBOTHBIX.

18. Paclrernienye B TKAHSX HyKJIEMHOBBIX KHCIIOT U a30THCTBIX OCHOBAHHH.

19. O6meH MaKpO3/IeMeHTOB. '



20. 'opMOHBI IOJIOBLIX Kej1es.

21. Hcropus 6MOXMMHUM U BKJIAJ] OT€YECTBEHHBIX yIeHHIX B €e Pa3BHTHe.

22. ButamuH B;.

23.  IlepcriexTuBBl ~ pasBUTHS  (EPMEHTONOTMM U (epMeHTHOM
IIPOMBIIIIJIEHHOCTH.

24. Pacmienyienye 6eJIKOB B XKeJTyJOYHO-KHUIIIEYHOM TPaKTe KHUBOTHBIX.
25. OcobenHocTr 06MeHa yTiIeBOIOB

26. BcacpIBaHHe JIUIIUIIOB.

27. Buoxumus KpoBH.

28. 'oMOreHHBIi U reTeporeHHbIN KaTalus.

29. Metonb! BbIfIeTIEHNS U OYMCTKU (pePMEHTOB.,

30. buoxumus Mojoka.

31. Buramun Bz unu PP (HukoTHHOBas KuCIOTA).

32. Onperienienue u 6uosoruveckas poib 6eIKOB B ABJIeHUSX SKH3HH.

33. 3ana4yu ¥ NepCreKTUBbI Pa3BUTHs GHOXUMHH.

34. BHOXHUMHUS KOCTHOM U COeUHUTE ILHOM TKaHH.
35. Cp43b MexxTy 06MeHOM GeJIKOB U YITIeBOZIOB

36. PU3UKO-XUMHYECKHe MeTObl UCCIeJOBAaHUS B GHOXHUMUH.

37. Perynaius v HapyIeHue JIMIIMAHOTO o6MeHa.

38.0CHOBBI XIMUY€CKOM KHHETHKH.

39. Homenknarypa 1 kiaccudukanus GpepMeHTOB.

40. Buramunb! rpymmsn K.

41. Kinaccudukarivs GesikoB.

42. Vicropus pa3BUTHS yYEHHS O BUTAMMHAX.

43. IlepeBaprBaHye JIMIUIOB B XKEJTYI0YHO-KUILIEIHOM TPAKTe >KUBOTHBIX.

44. Ob1ee noHsTHE 06 0O6MEHe BellleCTs.

45. CoBpeMeHHBbIe IIPeJICTaBIIeH s O CTPYKTYpe OelIKOoB.

3.1 Kpnrepuu oneHkH pe3y/IbTaToB CAa4M BCTYNHTEIbHBIX HCIIBITAHHI

OK3aMeHalMOHHbIe GHUIIETH COCTAaBJISIOTCA Ha OCHOBE MAaclOpTa HaydHOM
CIIEIIUATIbHOCTH, HOCAT KOMIUIEKCHBIM MEeXIUCIUIUIMHADHBIA —XapakTep H
BKJIFOYAlOT B cebq Tpu Bompoca. IIpu oTBeTe Ha BOIPOCHI 3K3aMeHYIOIIUMCH
NOJDKEH NPOJEeMOHCTPHPOBATh TeOpeTH4YeckHe 3HAHWS B 0OOJACTH KM36PaHHOIO
HaIlpaBJIeHUs 00y4YeHHsl. |

Bpems, oTBofMiMOe Ha IIOATOTOBKY OTBeTa Ha BOIPOCHI 3K3aMeHalMOHHOTO
6unera, cocrasiser He 6onee 20 MuHyT. IIpOIOKUTENBHOCTD YCTHOTO OTBETa I10
BCeM BOIIPOCAM JI0OJDKHA COCTaBIIITh He 6osee 30 MUHYT.

PesynbraTbl  BCTYIIMTENBbHBIX HUCIBITAHHA  OIpENeNioTCS  OIleHKaMH
«OTJIMYHOY, «XOPOILO», KYLOBIETBOPUTEIILHOY, «HEYIOBIeTBOPHUTEILHOY.

OreHKa «OTIMYHOY» BHICTABILAETCS AOUTYPHEHTY, KOTOPHIHA .. ..

Onenka «xopoIoy BBICTABIISIETCS] aOUTYPHUEHTY, KOTOPBIH ...

Omenka «yIOBIETBOPUTEILHO» BBICTABISIETCS aOUTYPHEHTY, KOTOPHIMA

OreHKa «HeyIOBIeTBOPUTEILHOY» BHICTABISIETCS aOUTYPHUEHTY, KOTODBIH ...
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Ilepeyens pecypcoB HH}OpPMaLMOHHO-TeJIeKOMMYHHKAIHOHHOH  CeTH
«aTepHeT”
Tabmumna 1. [lepeuens nHGOpPMaIMOHHBIX peCypCcoB
Ne HaumenoBaHue Anpec
n/n

1

®akysbTeT NUIEeBbIX 6MOTeXHOJIOTHUH F0XKHO-
YPaJIbCKOr0 FOCYAAPCTBEHHOT'0 YHUBEpPCUTeTa

http://eda.susu.ac.ru/obshie/uch_otde
.html

CI'YHub

2 Caiir s dpepmMepoB http://webfermer.narod.ru/marker.ht
m
3 XUMHAYeCKHUM COCTaB MOJIOKa http://www.edka.ru/article/omoloke/
como/himi4eckii coctav_moloka.ht
m
4 [TepepaboTka Mosoka http://www.milkbranch.ru/publ/view
/475.html
5 MisiCHBIE TEXHOJIOTHH http://www.meatbranch.comvliteratu
re/view/665.html
http://www.meatbranch.comv/literatu
re/view/50.html
6 Yuebusiii ceppep PTAY — MCXA umenu http://www.elearn.timacad.ru
K.A.TumupsizeBa: yue6HO-MeTOqHUIECKHE
KOMILJIEKCHI 110 JUCHUIUIMHAM «broxumus
pacTeHuit» U « BHOXHUMUSI paCTUTENIbHBIX
MIPOTYKTOBY, TECTHI 110 YKa3aHHbIM
TUCLUIUIMHAM,;
7 OnekTpoHHO-OMbIMOTeYHasd CUCTeMa https://edubiotech.ru/library/ebooks/

e-lib-sys-nsau/




Ilepeyens  WH)OPMAIMOHHBIX  TEXHOJIOTHIA, HCIO0JIb3yeMbIX  IIPH
OCyIIIeCTBJIeHHH 00pa30BaTe/ILHOr0 Ipolecca IO IAMCIHHUIUIMHe (MOIYJIIo),
BKJI0YAs I[epeyeHb JIMIIEH3NOHHOIO M CBOOOJHO PpacIpoCTpaHAeMOro
MpOrpaMMHOro ofecmeyeHHsi, 1 HH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM,
HaTrJIAAHBIX IT0CO0OHI

Tabmuma 2. IlepedeHb JIMIIEH3MOHHOIO M CBOOOOHO PAaCIPOCTPaHAEMOIO
ITPOrPaMMHOT0 0becIiedeHuts

Ne HaumeHnoBaHue Tun nuneHsuu unu
/m TpaBo06JIaJaTeNb
MS Windows 2007 Microsaft
MS Office 2007 prof (Word, Excel, Access, Microsoft
PowerPoint)
Bbpoysep Mozilla FireFox Mozilla Public License
IToumo@uiii knuenm Thunderbird Mozilla Public License
daiinobwili menedscep FreeCommande becniamHas

HOPHIIOK aTTeCTalH CTyJIeHTOB II0 JHUCITHILIIHHE

JlJia aTTecTalM CTY[IEHTOB II0 JUCLMIIIMHE HCIIOJIb3YeTCd TPaJUlIMOHHAL
CHCTeMa KOHTPOJIS U OIIeHKU yCIIeBaeMOCTH O0YyYaroluXCs.

OCHOBHBIE KPUTEPUH OIeHKY 3HaHUH 110 JUCIMILIMHE IIPA MIPOMEXYTOIHOM
KOHTpOJIe: TITyOHUHa, CHCTeMaTUYHOCTh, KOHKPETHOCTDb, OCO3HAHHOCTb, JIOTUYHOCTD
Y YeTKOCTh M3JI0KeHHMS, II0JTHOTa U MMPOYHOCTh 3HAaHUH IIPOIPaMMHOI'0 MaTepHaa.

Iny0uaa — xapakTepusyeT OCO3HaHHe AaCIMPaHTaMM CBs3ed Mexmy
M3y4aeMbIMU oOBbeKTaMu 1110)%¢ pellieHuU pobieMHOM CUTYyaLlUH
HICCJIeJIOBaTeIbCKOr0 XapaKTepa.

CHCTeMaTHYHOCTh — IIpeJroJiaraeT II0C/Ief0BaTeIbHOCTh U JIOTHYecKoe
IIOCTPOEHHe BCei COBOKYIIHOCTY 3HAHMM 110 U3y4YaeMO IHUCIUILINHE.

KonkperHocTh — CBsi3aHa C YMeHHMEeM KOHKDeTH3HpOBaThk 3ajadvy,
TI0JIb3YSICh 0000IeHHBIMUA 3HAHUSMH.

OC03HaHHOCTB — BOCIIPUATHE 3HAaHMH B UX JIOTUYeCKOH B3aMMOCBSI3H.

KpnTepun OLIEHKH 3HAHHMH 0 AHUCIHUILINHE

[ToxaszaTenu PesysnbraThl 00y4eHHA Kpurepuy oLieHMBaHHs
OIleHMBAHUS
OT1nmuyHO 3uaer TepmuHosoruio U | CrocobeH XapaKTepH3oBaTh, ONMCHIBATD,
OCHOBHEIE IIOHATHS | PAaCKphIBAaTh MEeTOMbI CeJIEKITHH,
CeJIeKITUH, TIOJIB3YSICh MIPUHSATOMN Hay4HOH
CEeMEeHOBO/ICTBA TEepMUHOJIOTHEH B 06JIaCTH TeHeTHKH,
CeNeKIur
YeTKO OCMBICIMBAaeT W BBICTpavMBaeT
CBSI3M MEX[Y Pa3IMYHBIMH IIOHATHAMU U
SABJICHHUSMH
YmMmeer HCIIOJIb30BaTh | AKTHBHO JIEMOHCTPUPYET IIOHMMaHHe




OCHOBHBIE Hay4HO-
IpaKTHYecKHe
IIOCTYDKEHMS, B KOTOPBIX
[I0KAa3aHbl CeJIeKITHOHHbIE
dakThl, Uued, THUIOTe3Hl,
3aKOHOMEpPHOCTH,
KOHIIENIINK, TEeOPHH, IJIf
00OBsICHEHUSI pe3ysbTaToB
HUCCIIeq0BaHUM u
peleHus
npodeCcCHOHANIbHBIX
3a7a4 B CeJIeKITHH

CYIIHOCTH COBpEMEeHHBIX IIpobieM u

3a1a4 TeHeTHKH, CEJIeKIIUH,
KBaJTMPUIIMPOBAHHO OLIeHUBaeT
Xapakrep, HaInpaBJIeHHOCTb U

[IOC/Ie[ICTBM  BIIMSHWS  KOHKPETHOM
XO03SIMICTBEHHOH IessTeIIbHOCTH Ha
HACJIeICTBEHHOCTh M  U3MEHYHBOCTb
)KUBOTO  OpraHu3Ma, apryMeHTHpYeT
BHIOOp MeTOojla WK alroOpMTMa pelleHHs
npodecCHOHalIbHOM  3afa4d,  yMeeT
CpaBHMBAaThb M OIIEHHMBaTb Ppa3iIMYHbIE
Hay4yHbIe MOAXOAbI K pellleHHIo mpobiieM

u 3aja4 pasHBIX THUIIOB
(byHnmameHTalbHBIX, IIPUKJIAJIHBIX,
YICCIIe[JOBaTeNIbCKHUX, MeTOIUYeCKHX,

TEXHOJIOI“I/I‘IECKI/IX) B 00J1aCTU TeHeTUKH
H CeJIeKIITMH

Bnapeer HaBbLIKaMH
IIOCTPOEHHS
pa3BepHyTOIO,
II0Ka3aTeJIbHOI'0 OTBeTa
Ha MpoOeMHBIM BOIIPOC
B 00JIaCTH CelleKIIMHU

JleMOHCTpUpYeT BilaJileHHe CHCTeMOM
NpUEeMOB  aHalu3a M JIOTHYECKOro
W3JI0XKEeHHs] MaTepuana, YeTKO
apryMeHTHpyeT BHIOOp IpejiaraemMoro
BapMaHTa peIleHHss pacCMaTpUBaeMown
npo6ieMbl,  MOJB3YACh  I[IIyOOKUMHU
3HAHUAMH OCHOB Te€HEeTHKH, CelleKI[HH
JejaeT YeTKHe BBIBOABI, a/IeKBaTHbIE
TIOCTaBJIEHHOMY BOIIPOCY.

Xopo1o

3HaeT TEepPMHHOJIOTHIO H

Hcnonp3yer Ga3oBble  NOHATHA M
TepMHMHBI B 00JacTM TeHeTHKH U
CeJIeKI[\H, B [IeJIOM [OHMMaeT CYIHOCTb
CeJIeKIIMOHHOr0  IIpoIiecca,  MOXKeT
BLICTPOMTb CBSI3H MeXTy PpaslIMYHbIMU
TIOHATHSIMH U SIBJIEHHAMH

OCHOBHBIE TIOHATUS
CeJIeKIINH,
CeMeHOBOJICTBa

Ymeet HMCIOJIb30BaTh
OCHOBHBIE Hay4HO-
IIpaKTHYeCKHe

IOCTH)KEHHSI, B KOTOPBIX
[OKa3aHbl CeJIeKIIMOHHBIe
¢dakTel, HAeH, TMIIOTe3Hl,
3aKOHOMEpPHOCTH,

KOHIIEIIINK, TeOpuH, Ijs
06OBsICHEHHST pe3yJIbTaTOB

JleMOHCTpUpPYeT  OCHOBHBIE  3HAHMS
CYI[HOCTH COBpEMeHHBIX IpobieM u
3afay TeHeTHKH, CeJIeKIUH MOXET
OLIEHWTh XapakTep, HAaIPaBJIEHHOCTb HU
TMIOCJIe[ICTBHsl BIMSHHS XO3SHMCTBEHHOM
[esSTeIbHOCTH Ha HaCJIe[JICTBEHHOCTb U
M3MEHYHMBOCTb  JKMBOIO  OPraHH3Ma,
criocobeH BbIOpaTh MeTOf, pelleHHus
npodeccHOHaNIbHON 3aja4y,

WCCJIe[IOBaHUM W | XapaKTepu3yeT pa3lM4yHble Hay4YHble
peleHus HIOIXO/bI K pelleHHIo IpobieM M 3anad
1ipodecCOHaNbHBIX pasHbix TUNOB  (yHIaMEHTaNbHBIX,
3aja4 TIPUKJIaHBIX, KCCIIeI0BaTeNbCKHUX,
MEeTOJMYEeCKUX, TEeXHOJIOTHYeCKHUX) B
06J1aCTH TeHeTHKH U CeJIeKIINU
Brapeer HaBBIKaMH | JleMOHCTpUpPYeT BlajieHHe IpHeMaMH
IIOCTPOEHMS II0CJIeIOBATEIbHOI0 aHanmM3a,
pa3BepHYTOrO, W3JIOXKeHHs Marepuana, OOOCHOBBIBAET
JoKa3aTeJIbLHOr0  OTBeTa | BHIOOp npejsaraeMoro BapHaHTa

Ha NpoO6JIeMHBII BOINPOC

pellleHHsi paccMaTpUBaeMoW MpoGIeMsl,




B 001acTH CeleKIuu U
CeMeHOBOJCTBa

IMOABITOXKWBAA
BbBIBOJJAMH.

COOTBETCTBYIOIIIUMH

YJIOBJIETBOPI/ITEHBHO

3HaeT TEepMHHOJIOTHIO H
OCHOBHbIE [IOHSATHS
CeJIeKITHH,
CEeMEeHOBO/ICTBa

IIaeT OoripeneyieHuA OCHOBHBIX
FeHeTUYeCKUX IIOHSATHH, HCILIThIBAET
3aTpyoHeHHsA IIpY OIIMCAHHH CBsi3eH
MeXOy PasIW4YHbIMH IIOHATHUIMH H
SIBJIEGHUSIMH B CeJIeKITHU

Ymeer
OCHOBHbBIE
IIpaKTAYeCKHe
IOCTH)KEHHSI, B KOTOPBIX
ITOKa3aHbl CeJIeKIMOHHbIe
¢daxThl, Uaeu, TUIOTe3Hl,
3aKOHOMEpPHOCTH,
KOHIIENIINK, TeOpHH, I
OOBSICHEHHUSI Pe3y/IbTaTOB
HCCJIeq0BaHUI u
pelieHus
npodecCcHOHaNbHBIX
3aa4

HCII0/Ib30BaTh
Hay4HO-

CrniocobeH TMepevYuciIUTb COBpPeMeHHbIe
npobiieMbl ¥ 3aa4d TeHeTHKH H
CeJIeKIIMH, OMTKUCATh Hay4Hble IOAXOMAbI K
PeLIeHHIO THUITHYHBIX IpobiieM U 3a7ad B
06J1aCTH CelTeKIIUH, MOXXEeT UCII0/Ib30BaTh
nosydeHHble ~ 3HaHMA B 00jacTH
CeJIeKIINH Uit peleHus
npodeCCHOHABHBIX 3314

Bnaneer
ITOCTPOEHHS
pa3BepHYTOro,
JI0Ka3aTeJIbHOTO  OTBeTa
Ha npobyeMHBII BOIIPOC
B 00JIaCTH I'eHeTUKU

HaBbIKdaMH

HlemMoHCTpHpYeT CIIOCOOHOCTD
dopMyIHpOBaTh OTBET Ha MpPO6IIeMHbIH
BOIIPOC B OOJIACTH CeJIeKLIMH, HaXO[IUTh
THIIOBOE pellleHHe IpobiieMbl

HeynosnersopurenbHO

3HaeT TEepMHHOJIOTUIO H
OCHOBHEIE IOHATHUA
CeJIeKIInHU,

CeMeHOBOJCTBd

He cmocobeH H3MI0XWATb OCHOBHBIE
CeJIeKIIMOHHbIe IIOHATHSA, 3aTPyAHSETCA
OITKMCaThb CBs3M MeXOy pas3InIHbIMHA
IMOHATUSMH U SIBJIECHUSIMH B CEJIEKITUH

YMmeer KCIIOJIb30BaTh
OCHOBHEBIE Hay4HO-
[paKTHYecKue
IOCTHDKeHHMS, B KOTOPBIX
[I0Ka3aHbl CeJIeKIIMOHHbIE
dakThl, UAeH, TMIIOTe3H,
3aKOHOMEPHOCTH,
KOHIIEIIUH, TeOpHH, AJI
06BSICHEHHUSI Pe3yJIbTaTOB

He HUMeeT TpeJICTaBJIeHUs 0
COBpeMeHHBIX Ipofremax M 3ajayvax
CeJIeKIIMH, He 3HaeT Hay4YHBIX IOOXOJ0B
periieHus MpogeCcCHOHANIbHBIX 3a1a4

WCCIIeJOBaHUM 51

peleH s

npo¢eCCUOHAJIbHBIX

3agad

Brapeer HaBbIKaMu | He vMeeT HaBBIKOB aHa/lM3a Mareprana
IIOCTPOEHHMS M IIOCTPOeHHs MO0Ka3aTeJIbHOTrO OTBEeTa
pa3BepHYTOIO, Ha Tmpo6iieMHBI BOMpoc B 06JacTH
J0Ka3aTebHOTO  OTBeTa | CeJIeKI[UH

Ha MpoOJIeMHBINA BOIIPOC
B 00J1aCTH CelleKIIuU
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