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KanengapHo-temaTnyeckuii 1jiaH J1abopaTopHbIX 3aHATHI 110
Oouonoruyeckoii xumuu s cryaeHToB Il kypca Ctomarosoruyeckoro

(akyabTera Ha ocenHuii cemectp 2021/2022 yu. rox.

Temsbl 3aHTHH

A3zep0. n pycc.
NPaKTHKYM.

O3Hnaxomaenue c pynnoii, nPasUIaMu 6HympeHHezo pac-
nopaoKka u mexuHuku oOe3onachocmu. XumuuecKkuil coc-
mae opeanuzma uenogexka, Amunokuciomot. Qouue cee-
OeHus o0 benxkax —2 u.

Cmpoenue 6enkoe, kraccupuxayusn. Illenmuonan ceaso
-2y,

Jlao. padoma: 11BeTHBIC peakiiuy Ha OCIKU U aMUHOKUCIIO-
THI.

11-16

Cmpoenue u ceoiicmea pepmenmos. AKmueamoput u un-
2ubumoput hepmenmos — 2 u.

Jlab. paboma: BnusHUe aKTUBATOPOB W MHTHOUTOPOB Ha
AKTUBHOCTH aMunasbl. MHakTHBauus (pepMeHTa XOIMHICTe-
pasbl MPO3EPHHOM.

58-59
61-63

Konnoxeuym: benxu u hepmenmor — 2 u.

Buoxumuueckue ocobennocmu eumamunog — 2 u.
Jlab. paboma: Peaxiiun Ha ButamMuHsl B1, By, Bs, B u C.

42-46

T'opmonwl — kak pezynamopel oomena eewjecme — 2 u.
Jlabd. paboma: Peakuyu Ha aJpeHa]INH, UHCYJIUH U TUPOK-
CHH.

48-52

Oowue 3axkonomepuocmu oomena eeuwyecme. Obdugue ny-
mu kamaooausma (I u 1l obwue nymu) u ux ouoInep-
2emuueckoe 3nauenue. I[I19 — 2 u.

Jab. paboma: KauecTBeHHOE U KOJIMYECTBEHHOE OIpEae-
JIEHUE KaTajga3bl.

117-118

Buoxumuueckue ocobennocmu y2neeo0os, nepeeapuea-
nue. Cunmes u pacnaod 2nukozena. Inuxonus u 2nioko-
Heozenes — 2 u.

Jlao. paboma: OnpeneneHue IIIOKO3bl B KPOBH INIIOKO30-
OKCHAAa3HbIM MECTOIO0M.

a3.TIpaKxT.
145-148

Ilepesapusanue benkos, odpazoeanue u ode3spexncusanue
ammuaxka —2 u.
Jlad. paboma:. lmarHocTrdeckoe 3HAYEHHE OMPEIeNICHUS

111-113
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aktuBHocTH AJIT u ACT. Onpenenenue MOYEBHHEI. 120-121

10. IIpomesrcymounoe ouenueanue (cmamuueckas oOuoxu-

MUA U 06MeH Y2i1€60006) — 2 u.
buoxumusn kposu. Cunmes u pacnao zemoznoouna. Ken-

11. | myxu — 2 u. a3.IPaKT.
Jlab. paboma: OnpeneneHue reMoraio0MHa B KPOBU. 66-68

12. | Kowrokeuym: Oomen 6enkos — 2 u.

Buoxumuueckue ocobennocmu aunudos, nepeeapuea-

13. | nue. Kamaobonusm scupusix kuciom — 2 u. a3.MPaKT.
Jlab. paboma: OnpeneneHue >KETYHBIX KUCITOT. 86-87
DyHKyUOHANbHAA OUOXUMUA KOCHIHOU MKAHU, 3y6a u 123-136

14, | nouex — 2u, a3.1IpaKT.
Jlao. paboma: Ananu3 HOpMAIBHOHN U MMAaTOJIOTHYECKON MO- | 227-232
yn. Peakuyu Ha TKaHp 3y0a U CIIOHY. 316-330

15, Hmozosoe 3anamue. Ouenueanue aAURUOHO20 00MeHaA
Ha ocHose mecmog — 2 u.

Hmozo: 30 u.

Kanenoapno-memamuueckuii nian 1eKYuOHHbIX 3AHAMUTL NO
ouonozuueckoii xumuu onsa cmyoenmos Il kypca Cmomamonozuuecxkozo

taxynomema na ocennuii cemecmp 2021/2022 yu. 200.

Kon-
Ne Temul nexyuii 60
uacos
1 bruoxumus, nens, 3anaun. PU3MKO-XMMHUYECKUE CBOMCTBa Oel- 2
' KOB, CTPYKTYpPHBIE OCOOC€HHOCTH. AMHHOKHCIIOTHI.
9 Knaccuduxarus 6enxos. I[Ipocteie u cioxuble 6enku. ['emoriio- 5
' OWH, TUIIBI TETEPOTCHHOCTH, KOOTIEpaTHBHBIH 3 deKT.
3 bruoxumuyeckne 0coO€HHOCTH HYKJIEHMHOBBIX KHCIOT. Marpuu- 2
' HBIH OMOCHHTE3: PEIUIMKALNS, TPAHCKPUIILIHSIL.
broxumuyeckrne 0cOOEHHOCTH (EPMEHTOB: HX XUMHYECKasl TIPH-
4, pona, cBoiicTBa, MexaHM3M aedcTBus. Kinaccudukauus ¢epmen- 2
TOB U KOpepMEHTOB. AKTUBATOPHI U HHTHOUTOPBI.
5 CTpyKTypHO-OMOXMMHYECKHE OCOOCHHOCTH BHTAMHHOB, KJIACCH- 5
' buKanys, MeXaHU3M JISHCTBUSI.
6. l'opmonsl, k1accudukanusi, OMOXUMHUYECKHEe 0COOeHHOCTH. [ 'op- 2
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MOHBI runoTajiamyca, FI/IHO(bI/IBa, H.II/ITOBI/I,Z[HOfI, HO,Z[)KCJ'Iy,Z[O‘lHOf/i
KCJIC3bI U HAAIIOYCYHHUKOB.

Oo6mue 3akoHOMepHOCTH 0OMeHa BemiecTB. | u |l obmue nmytn ka-

2
Taboan3Ma 1 uX OuodHeprerndeckoe 3Hauenue. 1110,
buoxumudeckue 0COOEHHOCTH  YIJICBOZOB, IEpPEBapUBaHUC,
BcaceiBanne. OOMeH rTiukoreHa. [imkoims. IIrokoHeoreHes. 2

buoxuMmyeckue MexaHU3Mbl y4acCcTusd ApYTHUX I'€KCO3 B IMPOLECCCE
TJIMKOJIN3a.

OOMeH yrieBooB. AIOTOMHYECKHE OKHCICHHE TIIIOKO3BI U €ro
3HaueHHe. BpoxaeHHble 1 IpHOOpEeTEHHBIE HAPYIICHHS 0OMeHa 2
yraeBojoB. CaxapHslii JualerT.

OOmMeH, mepeBapuBaHue, BcacblBaHHe, THUEHHE OenkoB. OOmue
nyTH 0OMEHa aMHHOKHUCIIOT.

O0pazoBaHue aMMHaKa, €ro TOKCHYECKOoe AeWCTBHE U IyTH 00e3-
BpeXUBaHUs. BUOCHHTE3 3aMEHUMBIX aMUHOKUCIOT. Hapymenus 2
0o0MEHa aMHUHOKHCIIOT.

buoxumus xpoBu u nedenu. CuHTe3 u pacmaj remoraoouHa. O6-
Pa30BaHUC KCITUYHBIX ITUT'MCHTOB. }KCHTyXI/I.

OOMeH HykIeonpoTenHoB. OOMEH IypUHOBBIX U MHUPUMHIITHO-
BBIX HYKJICOTHJIOB M X HAPYIICHHUSI.

Xumust TUIHI0B, OOMEH, IepeBapuBaHNe, BCACHIBAHUE, PECUHTE3
B KHIIEYHHKe. MeTabonn3M KUPHBIX KUCIOT. Kerorenes u keto- 2
3. Mertabonusm xonectepuHa. Hapymienus nunuaHoro ooMeHa.

CDYHKI_II/IOHaJ'ILHaH OHOXUMUS OpraHoB U TKaHEH. HO‘IG‘IHaSI, MBbI-
meYyHas, COCAMHUTCIIbHAA M1 HCPBHAA TKAHU.

Hmozo 30 uacoe.
BOITPOCHI KOJUIOKBUYMOB 11O BUOJIOT' TUECKOW XUMUU
Buoxumuueckas xapakmepucmura 0e1K06 u AMUHOKUCIOM

Knaccugukanuss aMUHOKUCIIOT MO Pa3InYHBIM [IPUHIMIIAM (TI0 XapakTepy
panukana, 1o IpUpOAE 3apsia pajgukaia, IO MOJSAPHOCTH pajuKaia, 110
YHUCITy aMUHO- ¥ KapOOKCHIIBHBIX TPYIII, 110 OMOIOTHYECKON POIIH).
CtpoeHne MPOTEHHOTEHHBIX W HEMPOTEHHOTCHHBIX AMHHOKHUCIOT (I10-
Ka3aTh Ha TIPUMeEpe), UX 00I11ast XapaKTEPUCTHKA U POJIb B META0OIH3ME.
OU3NKO-XUMHUECKasd XapaKTepPUCTHKa aMUHOKHCIOT — CTEPEeOrn30Mepus,
ONTHYECKAas] aKTUBHOCTb, U3MEHEHHE 3apsila aMHHOKHUCIIOT B 3aBUCHUMOC-
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11.
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T OT pH cpeapl, criocoOHOCTh K PACTBOPUMOCTH M TUCCOLIMALIUH, KPUBBIE
TUTPOBAHUS, N303JIEKTPHUECKAsi TOUKA U 3HAYCHME UX Ul OpTaHu3Ma.
XUMHUECKHI cocTaB OENIKOB, pacpOCTpaHEHHE B OpraHuiMe, (QyHKLUH,
npeacTaBUTeIn. MeToabl ucciaeoBaHus OETIKOB: TOIy4YeHHE 13 OHOJIOTH-
YeCKMX MaTeprajiaoB (TOMOTCHH3AITUS, SKCTpaKIusl, (PaKIIHOHUPOBAHHE),
BBICIMBAaHUE U 3aBUCHMOCTB 3TOTO Mpoliecca OT HOHHOM CHIIBI pacTBOpa.
Psan Togwmeiictepa. Xpomarorpadusi, snektpodopes, BUABI U MPHUHLUIIBI
METOZOB.

DU3NKO-XUMHUYECKHE CBOMCTBA O€IKOB: (POPMBI, PaCTBOPUMOCTD, OITH-
YecKre CBOMCTBa, aM(OTEPHOCTh, M303JIEKTpUUEcKas Touka OenkoB. [e-
HaTypauus, OCOOCHHOCTU NEHCTBUS NEHATypUpYyOUMX areHToB. Ocax-
JaeMocTh — (haKTOpPbI, BBI3BIBAIOLINE OCAXKICHUE OENKOB, MPaKTHYECKOE
NPUMEHEHUE ITUX PEAKIUH ISl ONpENeIeHUs] U H3Y4YeHUs] CBOWMCTB Oel-
KOB.

Knaccuduramms 6emxoB. OcoOEHHOCTH CTPYKTYphl M (QYHKITUN (HUOPHIT-
TspHBIX OenkoB. KosnmareH — aMUHOKHCIIOTHBIM COCTaB, CTPOSHHE TPOIIO-
KOJIUIareHa — MpoToMepa KOJUTareHa, CBs3M, 00eCIeYrBatoIie MPOYHOCTD
MoJiekyibl. Kepatun — pacnpocTpanenue, o- U 3- KepaTHHBI, UX aMHHO-
KHCJIOTHBIA COCTaB.

IlepBuuHnas cTpykTypa Oeika, Buabl cBsizu. [IpocTpancTBeHHas KoHUry-
pamusi OENKOB — THITBI CBSI3€H, 00pa3yroIUX BTOPHYHYIO, TPETHUHYIO H
YETBEPTUYHYIO CTPYKTYPHI.

IIpocTeie Genku, nmpuHIHN Kiaccudukanmuu. ATEOYMUHBI U TIIOOYJIHHEI;
MPOJIAMUHBI W TJIOTENHMHBL, TPOTAMHUHBI U TUCTOHBL. V3MeHeHus: Genko-
BBIX (DpaKIyii KPOBU B OpraHU3Me yelloBeka (IIPOTEHOTPaMMa).
MeTannonpoTenHsl, NPEACTABUTENHN, BU CBA3U MEXIY METaIlaMH U Oell-
KOBOH 4acTblO, paCpOCTpaHEeHUe, 3HaueHue. MeTalsIonIHbIe TIPOTEHHBI.
®docdonpoTenHbl: TPEJICTABUTENN, PACTIPOCTPAHEHUE, THIT CBSI3U MEXKIY
MPOCTETHYECKON IPyNIIOi 1 OEJIKOBOM YacThi0. 3HaYeHHE IpoLeccoB ¢oc-
¢dopunrpoBanus U 1ehocHOpHINPOBAHUS.

'muKonpoTerHbl W MPOTEOTIMKAHBI: IPEJICTaBUTEIH, OHOJIOTHYECKas
poJib, pactipoctpaneHue. CocTaB U KOJMYECTBO YIIIEBOJHOTO KOMITOHEHTA
(npumepsl). TUMBI CBSI3€i MEXAY YITIEBOAHBIM KOMIIOHEHTOM M OEJIKOM.
3HaYMMOCTh CHAJIOBBIX KHCIIOT. J[MarHOCTUYECKOE 3HAUEHUE ONPEeIICHHS
CHAJIOBBIX KUCIOT MeTooM I'ecca.

JlumonpoTenHbl M MPOTEOIMIUABL: (HU3UKO-XUMHUECKHE CBOMCTBA, pac-
NPOCTPaHEHHE, JIOKAIN3ALHS B OPraHu3Me, TUIIBI CBSI3EH MeX1y OeKOM U



13.

JUIMAIHBIM KOMIIOHEHTOM. THIIBI anoaumonpoTreHoB. CTPyKTYpHBIE OCO-
OeHHOCTH (DpaKIuii TUIONPOTENHOB TIa3MBI KPOBH, (PYHKIIHH.
XpoMONpOTEeHHBL: KiIaccupukanus, npeacraButend. OraBonpoTenHsl,
TEeMIIPOTEUHBI, PACIpPOCTPaHCHUE, POib B OoOMeHe BemiecTB. CTpocHue
rema.

Buoxumuueckan xapakmepucmuka ghepmenmos

®DepMeHTBl — OMONOTUYECKUE KaTaau3aTopbl OEMTKOBON MPUPOABI: HX OT-
JUYUS OT HEOPraHWYECKMX KaTalu3aTopoB, XMMHUYEcKas mpHupona ¢ep-
MEHTOB, pHOO3WUMEI, IPOCTHIE U CIIOJKHBIC (PEPMEHTEHI.

OcHoOBHBIE CBOHCTBa (PEpPMEHTOB: BHJBI CIEHUPUUYHOCTH, TEPMOIAOHUIIb-
HOCTb, BIHsiHUE pH Ha aKTUBHOCTH PEPMEHTOB.

MexanusMm neiicTBust epMEHTOB: MOHITUS 00 aKTUBHOM LICHTPE, SHEPTUU
aKTHBaLUH, Teopusa Muxasnuca-Menrena, teopust Kounenaa — "unnyuu-
pOBaHHOTO coOTBEeTCTBUA". DdekThl opueHTanyu, aehopmanuu. Kuc-
JIOTHO-IIETIOYHON, KOBAJICHTHBIN, 3JEKTPODMIBHBIN, HYKICO(PIIbHBIA Ka-
TaJu3.

3aBUCUMOCTh CKOPOCTH (PEpPMEHTATUBHBIX PEAKIWH OT KOHIEHTPAlUH
cyOctpara u ¢depmentoB. Koncranta Muxasnuca, oOBSICHSIONIAS COOT-
BeTCTBHE PepMeHTa U cyOcTpaTa (1moka3aTh rpaduk).

AKTUBATOpHl ()epMEHTOB. AKTHBATOPHI, BIUSIONINE HA AKTUBHBIA LIEHTP
(bepMeHTOB — KOaKTOPbI, CyOCTpaThl, HOHBI METAJUIOB. AKTHBAaTOPbI, KO-
TOpBIE AEHCTBYIOT BHE aKTHBHOT'O LIEHTPA — IIyTE€M YaCTUYHOTO MPOTEOIIU-
32 HEaKTUBHBIX MTPOQEPMEHTOB, IyTEM 3alUTHI CYyIbQTUAPUILHBIX TPYIIT,
MyTEM JIHCCOIUAIMH HEAKTUBHBIX (DEPMEHTHBIX KOMILIEKCOB.

JIBa OCHOBHBIX THIIAa UHTUOUPOBaHUS — 00paTUMOe 1 HeoOpaThMoe. Buabt
WHTUOUTOPOB: KOHKYPEHTHOE, HEKOHKYPEHTHOE H OECKOHKYPEHTHOE
(npuBecTH pUMepbl) ACHCTBHE HA OPraHu3M. PeakTBaTOpHI.
Howmenknarypa u knaccudpukanus GepMeHTOB. 6 OCHOBHBIX KJIacCOB, MO
KJIACChI, MOAMOAKIACCH U UMD PEPMEHTOB.

buoxumuueckasn xXapakmepucmuka eumamunos
Buramun A: Ha3BaHUA, 0COOEHHOCTHU CTPOCHU, BUTAMCPBI, IPOBUTAMU-

HBI, MeTa60HI/I3M, OHMOXUMUYECKHE (bYHKI_II/II/I, TUo- U THICPBUTAMUHO3BI,
IMPUPOIHBIC UICTOYHHKU.
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Burtamun JI: Ha3BaHUA, CTPYKTYpPHBIE OCOOEHHOCTH, METa0OJIN3M, 00pa-
30BaHHE aKTUBHBIX TUAPOKCHIMPOBAHHBIX (HOpM 1 OMOXHMUYEeCKHe PyHK-
UM, aBUTAMHHO3, TUIIEPBUTAMHHO3, TPUPOAHBIE UCTOUHHUKH.

Buramun E: Ha3BaHMs, CTPYKTYpHBIE OCOOCHHOCTH, BUTaMEpbl, MeTabo-
JU3M, aHTHOKCU/IAHTHOE ACWCTBUE, aBUTAMUHO3, TPHPOTHBIC UCTOYHHKH.
Buramunber K: Ha3BaHusi, CTpyKTypHBIE OCOOCHHOCTH, BHTaMEphl, MeTa-
O0omm3M, OuoxuMuueckue (QyHKOMM, HapylIeHUs OallaHca, MPHPOIHBIC
WMCTOYHUKH. AHTUBUTAMHHBI.

broxnMudeckas XxapakTepUCTHKa YH3MM-BUTAMHHOB (Ha3BBaHWE TO (hu-
3MOJIOTHUECKOMY ACUCTBHIO, 0003HAYEHUE JIATUHCKOW rpaduKoil, XuMu-
JecKoe HaszBaHWe), Kiaccupukamus (1Mo GU3HKO-XUMHUISCKUM CBOHCTBAM,
Mo OWONIOTUYECKOMY EHCTBHIO), BUTAMEPHI, MPOBUTAMUHBI, AHTHBHUTA-
MUHBI, HapylIieHue OanaHca BATAMHUHOB.

Buramun Bi: Ha3zBaHus, cCTpoeHHE, MeTa00JIN3M, KOhEPMEHTHI (KOKapOOK-
CHIIa3a), poJib B 0OMEHE BEIECTB, aBUTAMUHO3, TPUPOTHBIC UCTOYHHUKH.
Buramun B»: Ha3zBaHus, CTPYKTYpHBIE 0COOCHHOCTH, METa00IN3M, Kodep-
MeHTHbIE opMbl — DMH u ®AJ], ux cuHTe3, CTPYKTYypa, OMOXHMHUYEC-
kue (QYHKINH, aBUTAMHHO3, IPUPOIHBIE HCTOYHUKH.

Buramun B; (maHTOTEHOBAs KMCIIOTA): Ha3BaHUS, CTPOSHUE, META0OIN3M,
Ko(pepMeHThI, OMOXUMHUYECKHE (YHKIUH, HENOCTATOYHOCTh, MPHUPOIHEIC
WUCTOYHUKH.

Buramun PP (HUKOTHHOBas KMUCIIOTA): Ha3BaHUs, CTPOSHHE, META0OIN3M,
kopepmentsl — HAJl u HAI®, ux OuocuHTE3, CTPYKTYpa, OMOXHMHUYEC-
Kre QYHKIUH, aBUTAMHUHO3, IPUPOIHBIC UCTOYHUKH.

Buramun Bs: Ha3zBaHus, BUTaMephl, CTPOCHHE, METabOIN3M, KOPEpPMEHTHI
— ITAJI® u [TAM®, ux ctpoeHue, OnoxuMuveckre (QyHKIIHUA, aBUTAMU-
HO3, IPUPOJIHBIC ICTOUHHKH.

donueBas KHUCIOTA: HA3BaHWS, CTPOEHHE, METa0OHM3M, KOGEPMEHTHI,
OMOXMHYECKHE (PYHKIIUU, HEJOCTATOYHOCTD, IIPUPOIHBIE NCTOYHHKH.
Buramun Bip: Ha3zBaHus, XUMHUYECKas IPUPOJIA, METa00IM3M, KOEpPMEH-
ThI, OHOXUMHUYECKHE (PYHKIMU, HEJIOCTATOYHOCTh (IPHYMHBI M IPH3HAKH),
NPUPOAHBIE UCTOUHHUKH.

Buramun C (ackopOMHOBasi KMCJIOTa): Ha3BaHMs, CTPOCHHE, METa0O0IN3M,
onoxummueckre (yHKINU, aBUTAMUHO3, IIPUPOTHBIE UCTOYHUKH.
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Buoxumuueckue cmpykmypuot 20pmMoHo6

XapakTepucTHKa TOPMOHOB: OOIIME CBEACHUS, HOMEHKJATypa, THIIbI
KJIacCU(pHUKAIHH.

MexaHu3Mbl PEryJSIIMU CUHTE3a U CEKPELIH TOPMOHOB: IPUHIUI 00pat-
HOM CBA3M, CHHEPTU3M, aHTarOHU3M, IEPMUCCUBHOE JICHCTBHE.

[lepenaya rOpMOHAIFHOTO CHTHAJA C IIOMOIIBIO OEIKOB-PELENTOPOB,
THUIIBI TOPMOHOB B 3aBUCHMOCTH OT JIOKaJIU3aluu peuentopos. [lonsTue o
G-0enkax W BTOPUYHBIX MOCPETHUKAX. MeXaHH3M AEHCTBUS TOPMOHOB C
MIOMOIIIBIO AJCHUIIATIMKIIA3HOW, T'yaHMJIATUMKIA3HOM M KalbLUH-TIONH-
($hochOMHOZUTHIHON CHCTEMBI.

I'opMOHBI, IPOHUKAOLINE BHYTPh KJIECTKH. BHYTpUKiIEeTOUHBIE U BHYTpU-
sIIEpHBIE peuenTopsl. Perynsnus TpaHCKpUIILUY.

I'opMoHBI afeHorUnOpU3a: COMaTOTPOIHBIN, POJAKTHH, HX XUMHYECKast
npupona, nericreue. bone3Hu, CBsI3aHHbBIE C HAPYLICHUSMHU 3HIOKPUHHOMN
¢byHKIuM runogu3a: TUIO- M THIEPCEKPEeHsi COMaTOTPOIHOTO T'OPMOHa,
MMaHTUIIOIIUTYUTAPU3M.

'oHamoOTpONHEBIN, THPOTPOIHBIA TOPMOHBI THIMOGHU3a, MTPOU3BOIAHBIE
I[IOMK-a (aapeHOKOPTHKOTPOIHBIN, METaHOIIMTCTUMYIHUPYIOIIHMA, JIUIIO-
TPOMHEIH), UX XUMHUYECKasl MPUPOAa, OMOXUMUYecKoe AercTBre. [ umo- u
THIIEPCEeKPeLusl.

I'opMoHBI HeHporunogusa: OKCUTOLMH U Ba30ONPECCHH, UX XUMHYECKas
npupojia, duosnorndyeckoe aeiictere. HapymieHus cekpenny Ba3onpeccruHa
Y OKCHUTOIIMHA.

I'opMoHBI 3nMdH3a: CEPOTOHUH, MEJIATOHUH U alpEeHOTJIOMEPYIOTPOIINH,
UX CTpoeHHe, Omojorundeckoe AewcTere. bonesnu, cBa3aHHbIE ¢ UX HapY-
meHueM. buojiornueckne akTUBHEBIC BEIIECTBa, CUHTC3UPOBAHHBLIC B THU-
Myce.

TupeoaHble TOPMOHBI: MX CTPOEHHE, BKIIIOUEHME Hoaa, OMoIornveckoe
neicTBre, MeTabomu3M. HapyieHus: CeKpeliuu TUPEOUHBIX TOPMOHOB.
T'opMOHBI, ydacTByIOIIHE B OOMEHE KaJIBIIHS: MapaTTOPMOH, KaJbITUTO-
HUH, KaJbIUTPHUOJ, UX XHUMHYECKas MPHUPOJa, OHOIOTHYECKOe IEHCTBUE.
[MaTonorust cexpeunu: (UOPO3HAS OCTEOXOHAPOIUCTPOQUS, TETaHUS,
cra3MopUITHS.

I'opmoHBI oKETyTOUHON Kkemne3bl. IHCYIMH: XuMudeckast Ipupoja, pe-
TYJISIIUSL CEKpeLry, OMOJIOTHYECKOe ICHCTBUE HA YIIIEBOAHBIN, OCIKOBBIN
W IMNHAHBIN 00MeHbl. Hapymenust cexpeninu nHCyuHA. [IpruauHbl 1 OHo-
XUMHAYECKHE U3MEHEHHS, TIPOUCXOISIINE TIPU CaXapHOM JuadeTe.
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12.

13.

14.

o

10.
11.

12.

I'mrokaroH, coMaToCTaTUH M MAHKPEATMYECKUH HEeNTHA, UX XUMHUYECcKas
npupoaa U OMOIOrn4ecKoe ACHCTBHE.

I'opMOHBI MO3rOBOTO CIIOS HAANOYEYHHKOB — KaTEXOJaMUHBI: JTO0(aMuH,
HOpaJpeHalInH, aApEHAINH U U30MPOTUIIaIpEHATINH.

I'opMOHBI KOPKOBOTO CJIOSI HAATIOUYECYHUKOB, UX TPYIIIIbIL.

3akonomeprnocmu oomena eeujecms. buonozuueckoe okucnenue.
Oougue nymu kamaooausma. Oomen y2nes0006

buosnepreruka. Katabonusm OCHOBHBIX MHILEBHIX BemiecTB. O0-
II1e 3aKOHOMEPHOCTH OOMEHA BEIIECTB.

| oOmwmii myTe KaTabonu3Mma U ero sHeprerudeckoe 3Hadenue. [lo-
ClIe/IOBaTe/IbHBIC peakiiu (cxema).

Il 06uit myTh KaTabonM3Ma: peakiiy UKIIa TPUKAPOOHOBBIX KUC-
JIOT ¥ €T0 HEePreTUYECKOE 3HAUCHUE.

buonoruueckoe okucieHue U TKaHeBOoe JbixaHue. OKCHAa3HbIE
(3HeprooOecneurBaOIINE) peaKuy, Yy4acTBYIOUIHME (HEPMEHTHI.
Ctpykrypa, (QyHKUIMS, MOCieqoBaTeNbHas JOKAIW3alUsg KOMIIO-
HEHTOB JILIXaTEJIPHON IIeTA COTIACHO 3HAYCHHSM PEIOKC-TIOTCH-
nuana. Cxema nepeHoca MpOTOHOB U AJIEKTPOHOB HA KUCIOPO/I.
[ToHsiTHE O XMMUU YTIIEBOOB.

[lepeBapuBaHue yTIEBOJOB: MUIIEBBIE YIIIEBOIBI, ICHCTBYIOIIUE
HAa HHUX aMHJIOJUTHYECCKHE (EPMEHTHI CIIOHBI, IODHKETYI0OTHON
JKele3bl M KUIIEYHOTO COKa.

MexaHu3M  BcachblBaHUWS, TPAHCIOPTa  4Yepe3  MEMOpaHbI,
MIpEeBpaIIeHUS] MOHOCAXapHI0B B TKAHSX.

MeTabonmu3M TIIMKOTeHa. Peryisimusi mpoIeccoB TIIMKOTeHOTeHe3a
Y TTIUKOT€HOJIN3A.

Peaknum Tiwkonm3a W ero OWONOTMYEcKOe 3HadeHue. [JImMKo-
JTUTUYECKAst OKCUTOPEAYKIIHSL.

AdpoOHBIN pacmaj] IITI0KO3bI U €r0 SHEPreTHUeCKOe 3HaUCHHE.
I'moxoneorene3 (cxema). CyOcTpaTbl TIIOKOHeoreHesa. Llukn
Kopmu.

[TocnenoBarenpHbIe peakuu MEeHTO30GocaTHOrO MyTH pacraja
VTJICBOJIOB U €r0 OMOJIOTHYECKOE 3HAYCHUE.
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13.

14.

10.
11.
12.
13.

MexaHu3Mbl perysiiud oOMEeHa yIrieBoAoB. [umo- u rumep-
rikemust. ['moko3ypus.

Caxapublii 1uabeT: NPUYMHBI ~ BO3HUKHOBEHHMS, NPU3HAKU H
OMOXMMHUYECKNE MEXaHU3MBbI OCJIOKHEHHH.

Oomen o0enkoe. buoxumusn kposu

[TosHOLIEHHOCTD IMUILEBBIX O€IKOB. A30THUCTHIN OaaHc. McTouHukn
U cynp0a aMuHOKUCIOTHOro ¢onnma. IIporenHasbl TKaHEBBIX
OenKOoB.

[TepeBapuBanue OenkoB B kemyake. CocTaB KEIyJIOYHOTO COKa:
COJIsSIHAsl KUCJIOTA, METICUH, TaCTPUKCHH.

[lepeBapuBanue 6enkoB B kuimieyHuKe. COCTaB COKa IMOIKEITYI0U-
HOM jKeTe3bl, MPOTEONUTUYECKUE (DEPMEHTHI — TPUIICUH, XUMOTPHII-
CHH, JJjacra3a, kapOokcumentuaasza. [IpoTemHasbl  KUILIEYHOTO
coka. Hapymenust nepeBapuBaHus OEIKOB M BCAaChIBaHUS aMHUHO-
KHUCJIOT U3 KuleyHuka. CHHIpPOM MajbadCcopOIuu.

['HMeHrne aMUHOKHUCIIOT B TOJICTOM KHIIEYHHKE U 00Ee3BPEKUBAHHE
npoykToB rHueHuss. PAOC u Y OI'K.

JlezaMMHUpOBaHNE aAMUHOKUCIOT. bBHOXMMHYECKHMH MEXaHU3M
OKUCITUTEIHHOTO JIE3aMUHUPOBAHUS.

TpancamMmuHupoBaHUE aMUHOKUCIIOT. TpaHcaMHHAa3bl, X 3HAYEHHUE B
IuarHocTuke 3adoseBanuil. TpaHncae3aMuHUPOBAHHE.
JexapOokcunrpoBaHue aMUHOKUCIOT. O0e3BpekuBaHue 00pa3yro-
HIUXCSI IPOTENHOTCHHBIX aMHHOB.

[Tyt oOpa3oBaHHS aMMHaKa, €ro TOKCHMYHOE AeWCTBHE W 00€3-
BpexxuBaHue. CUHTE3 MOYEBUHBI. J[pyrue myTtd 00€3BpEKHMBAHHS
aMMuaKa.

OyHKIMK KpoBU. Merabonudeckie OCOOEHHOCTH KIIETOK KPOBU
(9pUTPOIUTOB, JIEUKOIIUTOB, TPOMOOIIMTOB).

Cunres remorno6una. [Topdpupun.

Pacniag remorno6una.

Kenryxu.

buoxumuueckuii cocraB kpoBH. benku nia3Mbl U CBIBOPOTKH KPOBH.
®DepMEHTHI CHIBOPOTKH KPOBH.
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Oomen nunuooe

CBC[[eHI/ISI O XUMUHU JIUTINTOB.

[TepeBapuBanue xupoB. JKeauHble KUCIOTHI, UX TUIIbI, 3HAUYCHHE B
IepeBapUBaHUMU.

Pacmienienue ®upoB u GochonunuIoB B Kuieynuke. Jlumasza u
dbocdonunassl.

BcacbiBaHne TPOIYKTOB THIPOJIM3a KHUPOB, PECHHTE3 YKUPOB B
CTCHKC KHUIICUYHHUKA U TPAHCIIOPT B TKAHU.

BHyTpukieTouHbli Jumonu3. Peakuuu [-OKHCIEHHS SKHUPHBIX
KHCJIOT ¥ €r0 SHEPreTHYECKOE 3HAUCHHE.

BuocuHTe3 JKUPHBIX KHCJIOT, PETyJSIIUsA Mpolecca ¥ MCTOYHHKH
SHEPIHH.

Kerorenes u keronu3. Keronemust u ketonypus. [IpuuuHbl BO3-
HHUKHOBCHUA.

XKenunokameHHas 00JIC3Hb.

(DyHKquHaflea}l ouoxumusn nouek

OO61mue cBoiicTBa MOUM B HOPME U MATOJOTHH.

Hopmanbable XuMHUYeckre KOMIIOHEHThl MOYH. 3HAUYCHHUE OTpe/e-
JICHHUS KpEaTUHUHA B MOYE.

IlaTtosornyeckre KOMMIOHEHTHI MOoYH. [loueunokamMenHast 001€3Hb.

DYyHKYUOHAILHAA OUOXUMUSA HEPEHOUI MKAHU
OcobeHHocTH 0OMEHa aMUHOKCHUJIOT, OEJIKOB, JIMITHJIOB, YTIEBOIOB
B HEPBHOU TKaHM.

Ponb MenuaTopoB B nepesiaye HEPBHOTO BO30YXKIEHUSI.
XONMHEPTUUYECKUE U aIPEHEPTUUECKNE PELIENITOPHI.
DYHKYUOHAIbHAA OUOXUMUA MBLUIEYUHOUL,

COCOUHUMENbHOU U 3YOHOU mMKaHell

12
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OOu1re cBefeHUsI O COCTUHUTENBHON TKaHU: (YHKIUU, OCHOBHBIE
kieTkd. OCHOBHBIE O€JIKHM MEXKKJIETOYHOTO MaTpUKCa COEIUHU-
TENbHON TKaHW: KOJUIAreH, 3JacTHH.

Hekonnarennsie OeIKu COETUHUTENLHOM TKaHH.
I'mroK03aMUHOIIMKAHBI ¥ IPOTEOTIIMKAHbI COEAMHUTEIbHON TKAHU.
XHWMHUYECKUI COCTaB MBIILIEYHON TKaHU. buoxumuueckue nsmeHe-
HUS, IPOUCXOAIINE B MBIIILAX IPU NATOJIOTUSAX U OBPEXKACHUSIX
MBIIIILI.

Xumuueckuil coctaB 3yOHON TkaHu. Kapuec 3yba, mynabnuT, TMH-
TUBUT (IIPAKTUKYM).

buoxumusa cnronw

XHUMHUYECKUH COCTaB CIIIOHBI.

buoxumuyeckue MeToabl UCCIEAOBAHUS CIIOHBL: OIpPEICICHUE aK-
TUBHOCTH (PEPMEHTOB KHUCJIOW M IIEJIOYHOU (ocdaTasbl, pOJaHH-
JI0OB, MOJIOYHOM KHCJIOTHI.

BOIIPOCHI
JJIA MOAT'OTOBKU K JIABOPATOPHBIM 3AHATUAM

1l 3AHATHE
Cmpoenue oenxog, knaccugpuxayua. Ilenmuonaa céaswo

OO01ue cBeieHus 0 OeKax.

Crpoenue, knaccupukarys aMAHOKUCIIOT.
ITpoTenHOTeHHBIC AMUHOKUCIIOTHI.

IlenTuaHas CBA3b.

I[BeTHbIC peakiuu Ha Oenku (1a0. pad.).
DUBUKO-XUMHUYECKHIE CBOWCTBA aMHUHOKHCIIOT.
Peaknyu ocaxxnenus 6enkoB (71ab. pab.).
Kunaccudukaius 0enkos. [TpocThie U clI0XKHBIE OSIKH.

11 3BAHATHE
Ceoiicmea u cmpoeHue hepmenmos.
AKmueamopuvt u UHZUOUMODPBL hepMenmos

13
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ITonsarue o pepmenTax.

CgoiicTBa (EepMEHTOB: TEPMOJIAOMIBLHOCTh. 3aBHCHMOCTH aKTUBHOCTH
¢depmenToB oT cpeapl PH. Onpenenenue onTuMyMa TemrepaTypbl | OIl-
tumyma pH amunassl cimonsl (11a0. pao.).

Crnenmdudaaocts (pepMEeHTOB U ero BUIbsl. OnpeneneHne CrenuGpuaHocTH
aMuIIa3bl CIIIOHBI U caxapassl (J1al. pao.).

AkTHBaTOpHl (QepMEHTOB. BivsiHMe aKTHBaTOPOB M MHTMOUTOPOB HA aK-
THBHOCTH aMHUJIa3HI (J1a0. paod.).

HMarnbutopsl pepMeHTOB.

V3AHATHE
buoxumuueckue ocodennocmu 6umMamunos

OO01ue cBeieHus 0 BUTaMUHAX. [I[pOBUTaMUHBI, aHTHBUTAMHUHBI.
KupopacTBoprMble BUTAMUHBI.

Buramunsl Bi, B;, Bs, Be.

buoxummnueckue ocodoenHocty Buramuna C.

Peaknym Ha BuTamuHe! By, By, Bs, Bsu C (7126. pab.).
[TpuMeHeHUe BUTAMUHOB B METUIIMHE.

VI 3AHATHE
T'opmonbl — Kak pezynamopel 0dmeHna eeujecme

Oo6mue cBenenust o0 3HAOKpHHHON cucteMe. Crnenmgpuieckue ocoOeH-
HOCTH TOPMOHOB, KJlaccu(ukanus.

Tunsl B3auMOCBs3ei MeXIy QYHKINUSIMA SHAOKPUHHBIX Kelle3 M WX JIeH-
CTBUE JIPYT Ha JpyTra.

MexaHu3m eiCTBHSI TOPMOHOB.

AJleHWIIaTIMKIa3Hasg CUCTEMA.

OO0mue cBeaeHUs 00 SHAOKPUHHON (DYHKIIMM IIUTOBHUIHOU xkee3bl. O0-
Hapy)keHue Hoja B Tupeouanne (Jiad. pao.).

OO6mue cBeneHus 00 SHIAOKPUHHON (YHKIIMU TOJDKEITYIOYHOUN KEIE3Bl.
KauectBeHHbIe peakiuy Ha HHCYIUH (J1a0. pao.).

OO6mme cBeIeHnsI 0 TOPMOHAX MO3TOBOTO CJIOS HAIIOUYESTHHKOB.

VIl 34HATHE
Obuque 3aKoHOMEPHOCIU 0OMEHA GelieChe.
Oo6ugue nymu xamaéoauzma (1 u 1l o6ugue nymu)
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u ux 6uornepzemuueckoe snauenue. {119

KaTtabonu3m OCHOBHBIX MUIIEBHIX BemlecTB. O0IIUe 3aKOHOMEPHOCTH 00-
MEHa BELIECTB.

| 061uit myTh KaTabOoNM3Ma U €r0 SHEPreTHIECKOe 3HAUCHHE.

Il oOmuii myTh KaTabOIM3Ma U €T0 IHEPreTUIECKOe 3HAUCHHE.

OO1mue cBeeHUs 0 LeNH IePeHoca HIEKTPOHOB.

KauecTBeHHOE M KOJIMUECTBEHHOE OIpE/EICHHE KaTaaa3bl B KPOBH.

VI 34HATHE
Xumusa u nepesapusanue y2neeo006. Cunmes
u pacnao znukozena. I TuKonu3 u 2iKoHeozeHes

OO0mue cBeneHus o0 yrieBojaax, OMoJormyeckoe 3HaYeHUE, Kiaccuuka-
LS.

IlepeBapuBaHue yrieBoJoB B poTOBOM mojocTtu. CocTaB U CBOMCTBA CIIO-
HBI.

IlepeBapuBaHue yIriIeBOJIOB B KUIICYHUKE.

CHHTE3 TTIMKOTEHa.

Pacnan rimkorena.

OmnpenesieHue TIIOKO3BI B KPOBU TIIOKO300KCHIIA3HBIM METOAOM (J1al.

pab.).

IX3AHATHUHE
Ilepesapusanue benkos, oopazosanue
u obe3zepericusanue amMmuaxa

[lepeBapuBaHue OSIKOB B KEITyIKe.

[lepeBapuBaHue OEIKOB B TOHKOM KHIIEYHUKE.

OO61ue cBeeHus 00 00IIMX MyTIX OOMEHa aMUHOKHCIIOT.
MexaHu3M TOKCUYECKOTO JICUCTBHS aMMHUaKa Ha OpraHu3M.
Ob6pa3zoBanue MoueBHHbI. OnpeneneHue MoYeBHHHI (J1a0. paod.).
Juarnoctrueckoe 3uadenune AJIT u ACT.

X1 3AHATHE
buoxumusn kpoeu. Cunmes u pacnad zemoznoouna. Keaxmyxu

Metabonanyeckre 0COOEHHOCTH (POPMEHHBIX AJIEMEHTOB KPOBH.
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benku nna3mel KpoBH.
®DepMeHTBI CHIBOPOTKH KPOBH.
OO01mue cBeieHus: 0 OMOCUHTE3€ TeMOTI0O0NHa.
Pacmiag remoriioouHa.
JnarHoctnyeckoe 3HAUCHHWE OIPEICICHUS TeMOTJIoOMHa B KpoBH (J1al.
pab.).
Kenryxu, BUaBL.
XU 34HATHE
Buoxumuueckue ocobennocmu 1unudos u nepesapusanue.
Kamabonusm scupnvix kuciom

OO0mmue cBeieHus O JIUMUIAX, KITacCU(UKAIINSL.

IlepeBapuBaHue TUIUIOB.

Pomb KeTyHBIX KHUCIIOT B IepeBapruBaHueC JIUIIUIOO0B.

KauecTBeHHBIE peakIuy Ha )KeITYHbIe KUCIOTHI (J1a0. pab.).

Tumnsl karabonu3mMa KUPHBIX KUCIIOT.

[B-okncieHre JKUPHBIX KUCIIOT (CXeMa) U ero SHepreTHYecKoe 3HauYeHHeE.
KemuexameHnHast 00I€3HB.

X1V 3AHATHE
DynKyuoHanbHaAs OUOXUMUA KOCHOU MKAHU, 3Y0a U nROYeK

XUMHYECKHI COCTAaB M META0OINYECKHEe OCOOEHHOCTH KOCTHOW TKaHH.
XuUMHUECKHH cocTaB TKaHM 3y0a. OmpeneneHue Oenka B 3yOHOH TKaHH
(;1a6. pad.).

Kapuec 3y6a. Onpenenenue kanpuus B 3yOHOH TkaHH (11a0. pad.).
[Tynbnut, ruarusut. Onpeznenenne Gocdaros B 3yOHOU TKaHH (J1a0. pao.).
XuMudeckuit coctaB ciroHbl. OnpenenceHue poaanu1os (j1ad. paod.).
XHUMHYECKHI COCTaB MOUH, YACJIbHBIN BEC U ero onpeaeicHue (Jiad. pao.).
MytHOCTh MOuH, PH u ero onpenenenue (;1ad. paod.).

[laTonornyeckrne KOMIOHEHTHI MOYH, OIIpeesicHre OenKa u caxapa.

IIPABUHJIA ITPOBE/IEHHA KOJI/IOKBHYMOB

lle.ﬂb sanamusn: C MIOMOMIBIO HHAVBUAYAJIBHOI'O OITPOCa CTYACHTOB BbIA-

BUTH CTCIICHb YCBOCHUWA MaTCpuUaia.

He;[aror BBI3EIBACT 4 CTYACHTA AJId OIIpoca. Ha mucre CTYACHT OTMCYACT

4KiCcI0, GaMUIIIIoO 1 HOMEp Ouera.
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B Ounere 4 Bompoca, KakIbplii M3 KOTOPBIX OlleHMBaeTcs B 2,5 Oamna: 3
BOIpOCca Uil KOJUIOKBUYMe, | cuTyaloHHas 3aj1ada. Eciiu CTyJeHT He Hamu-
IIET CTPYKTYPBI M CXEMbI, UMCIOIIUECS B OMIIETE, HO JaCT YCTHBIH OTBET, TO
3TOT BOMPOC OICHWBaeTcss MakcuMyM B | Oamn. Tekct oTBera mucatb He Tpe-
Oyercs.

[Ipu cnave KommoKBUyMa, MPEKAE Bcero, oOpamiaercs BHUMaHUE Ha 3Ha-
HUE OCHOBHBIX MOMCHTOB M CTCIICHb YCBOCHHs Marepuaia. [IpemomaBarens
COTJIACHO KaJICHJIapHO-TEeMAaTHYECKOMY TUIaHy, NaéT 3ajJlaHue Ha Cleayromiee
3aHATHE.

TEMbI IIPESEHTAIIHH

IIpenogaBarens I KaXIOW TPYNIEl B MHAWBUAYAJIBHOM MOpSAKE Ipe-
JIOCTABIISIET TEMBI IIPE3EHTALUM.
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