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1. HACITIOPT ®OHJAA OIIEHOYHbBIX CPEJACTB

1.1. O61acTh NPUMEHEHUSA

®onn oneHouyHslx cpeacts (O®OC) — HeoTbemiieMas dacThb pabouei
IpOrpaMMbl  JUCHHMIUTAHBI  (MOIYJs1) «XWUMHUYECKHE OCHOBBI OHOJIOTHUYECKUX
IPOIECCOB» W TpeIHAa3HAaYeH /I KOHTPOJIS H OIEHKM 00pa30BaTEIIbHBIX
JTOCTHKEHHUH CTYICHTOB, OCBOMBIIHUX MPOTPaAMMY JUCIUILTAHBI (MO JIS).

1.2. Illeqiu m 3agaun PoHIA OLIEHOYHBIX CPEICTB

[enp ®OC — yCcTaHOBUTH COOTBETCTBUE YPOBHSI MOATOTOBKH O0YYaromerocs
tpeboBanusim PI'OC BO OakanaBpuar mo HampasieHuto noarotoku 04.03.01
Xumusi, YTBEPXKICHHBIM TIpUKa3oM MuHuctepcTBa o00Opa3oBaHUST U HAYKH
Poccuiickoit  ®@epneparuun ot 17 utonst 2017 . Ne 671 (¢ uU3MEHEHMSIMU U
nonoyiHeHusiMK), [IpodeccoHaIbHBIM  CTaHAAPTOM, yTBEpkAeHHbIM [Ipukazom
MunucrepcTBa Tpyla U couuanbHOM 3amuThl Poccuiickoit ®eneparun  «O06
yTBepKIeHuHu npodeccruonanbHoro crangapra» ot 18 oxtsiops 2013 1. Ne 544H (c
W3MEHEHUSIMU U JonosiHeHusMHu ), [IpodeccnoHanbHbIM CTaHIAPTOM, YTBEPKIACHHBIM
[Ipukazom MuHucTEpPCTBA Tpyda U COUMAIBHOM 3amuThl Poccuiickoin Penepanuu
«O0 yTBepxkaeHuu npodeccuoHanbHOro cranaapra» ot 22 mas 2017 r. Ne 4311 u
[IpodeccruonanbHbIM cTaHAAPTOM, YTBepKACHHBIM [Ipukazom MunucrtepcTBa Tpyaa
U comuanbHOW  3ammuThl  Poccuiickoit  @enmepanmu  «O0  yTBEpXKIEHUU
npodeccuoHanbHOro cTangapTay ot 22 mast 2017 1. Ne 432H.

1.3. [lepevyenr kommneTeHUHii, (opMupyeMbIX B Ipolecce OCBOEHUS
OCHOBHOI1 00pa30BaTe/IbHOI POrPaMMBbI

[Ipouiecc ocBoeHUs1 AUCIHUIUIMHBI HAaNpaBJI€H Ha (POPMUPOBAHME CIEAYIOIIMX
KOMITETEHLIUI U MHIUKATOPOB MX JOCTHKEHUS:

Kox mo ®I'OC BO \ NHaukaTop 10CTHKEHU

O6menpodeccuoHaabHbIe

OIIK-1.1
OIIK-1 OIIK-1.2
OIIK-1.3

OIIK-2.1
OIIK-2.2
OIIK-2.3
OIIK-2.4

OIIK-2

OIIK-6.1
OIIK-6 OIIK-6.2
OIIK-6.3

1.4. Oranbl ¢opMupoBaHWsI KOMIETEHIMHA W CpelcTBa OLEHHMBAHUS
YPOBHS UX ¢OPMHPOBAHHOCTH

KonTpoabHo-0o11eHOYHBIE

Jranbl popMupoBaHus komnereHuuii | Komnerenuuu
cpeacTna / cnocod OneHNBAHUSA

PA3JIEJI 1. Cratudeckas XuMHS OIIK-1 Y cTHBIN onpoc, 3almTa




OMOJIOTUYECKUX OOBEKTOB. OIIK-2 n1a0opaTOpHBIX PaboT, MPOBEPKA

OIIK-6 CaMOCTOSITEIbBHOW paObOThHI
PA3/IEJI 2. lunamuyeckass XuMus OIIK-1 YcTHBIN onpoc, 3ammTa
OMOJIOTHYECKUX 0OBEKTOB OIIK-2 71a00paTOPHBIX paboT, MPOBEPKA

OIIK-6 CaMOCTOSITENIbHON padOThI
PA3JIEJI 3. UuTerpanus v peryisuus OIIK-1 YcTHBIN onpoc, 3amura
IPOIIECCOB 0OMEHa BEIIECTB OIIK-2 nabopaTOpHBIX paboT, MPOBEPKA

OIIK-6 CaMOCTOSITEIbBHOW PabOThI
Texkyuias arrecranus OIIK-1 YcTHBIN onpoc, 3ammTa

OIIK-2 71ab0paTOPHBIX paboT, MPOBEPKA

OIIK-6 CaMOCTOSITENIbHOW PabOTHI
IIpomeskyTOoUuHAsE aTTecTALMS OIIK-1 DK3amMeH

OIIK-2

OIIK-6

1.5. Onucanue nokasaresei pOpMHUPOBAHUS KOMIIETCHIM I

Kox xomnerenuuu

Pe3yabTaTtsl choOpMHUPOBAHHOCTH

OIIK-1

3HaeT: METO/Ibl aHAJIN3a PE3YJIbTATOB HKCIIEPUMEHTA, METOIUKU
HKCIIEPUMEHTA T10 MOJIYYESHHUIO BEIIECTB U MaTePUAJIOB U UX aHAJIH3a,
IIPUEMBI TJIAHUPOBAHUS U METObI 00paOOTKU M MHTEPHPETALUU
PE3yJIBTaTOB SKCIEPUMEHTA, IPHHATHIC B TPO(PECCHOHATBHOM COO0IIECTBE
HOPMBI TIPEICTABIICHHS PE3YyJIbTaTOB PabOThI, COJAEPKAaHUE METOIUKH
BBITIOJTHEHUS paOOTHI.

YmMeer: aHanmM3upOBaTh U HHTEPIIPETUPOBATH PE3YJIbTaThl SKCIIEPUMEHTA,
IPOBOJUTH SKCIIEPUMEHT 0 N3YUYEHUIO CBOMCTB BEILIECTB U MATEPHUAJIOB C
coOI0IeHNeM TEXHUKHU 0e3011acHOCTH, (POPMUPOBATH MOJTyUEHHBIE
pe3yJabTaThl B BUjE TaOJHIl, TpaMKOB, IPEACTABIATh PE3YIbTaThl PA0OTHI
B BU/JIE OTYETOB 110 Ja0OPaTOPHOMY MPAKTUKYMY MO (PU3NUECKONH XUMHH.
Brnasieer HaBbIKaMHu: OLIEHKH JOCTOBEPHOCTH MOJIYUYEHHBIX PE3yJIbTaTOB
(1)I/I3I/IKO-XI/IMI/I‘~ICCKI/IX I/ISMepeHI/Iﬁ, MCTOJHUKAMU IMTPOBCACHU A
HKCIEPUMEHTA 110 U3YUYEHHIO CBOMCTB BEIIECTB U MaTepHalIOB, HAaBBIKAMU
KOPPEKTHOI 00pabOTKH pe3yabTaTOB MOJIYYCHHBIX (U3HUKO-XUMHUYECKUX
BEJIMYMH, CIIOCO0aMHU MPEJCTAaBICHUS PE3YIbTaTOB pabOThI B BUJE
OTYETOB.

OIIK-2

3HAET: TEOPETUYECKUE OCHOBBI, HOBEUIIINX HAYUHBIX U MPAKTUUECKUX
JIOCTYDKCHHS B 00J1aCTH OMOJIOTHYECKOW XUMHUU;, ONOXUMHYECKHUX OCHOB
JKU3ZHEJIESATEIIbHOCTH OpPraHu3Ma; 0COOEHHOCTEN MeTa00In3Ma KUBBIX
OpPraHW3MOB; METOJIOB UCCIIEAOBAHUS OMOXUMHYECKIUX KOMIIOHEHTOB B
OMOIOTHYECKUX KUJIKOCTSIX U TKAHSIX KUBOTHBIX.

YMeer: aHaTu3upOBaTh MPOUCXOAIINE B )KUBBIX OpraHU3MaXx MPOIECCHI C
OMOXMMHYECKON TOUKHU 3PEHHUSI; OCYIIECTBIISTH MOAO0P METOIOB U
MIPOBOJIUTH UCCIIEAOBAHUS a30TCOAEPKAIINX BEIIECTB, JTUIHIOB,
YTIEBOJIOB U X METaOOIUTOB, MUHEPATHHBIX BEIIECTB, JEPMEHTOB B
TKaHSIX; TPOBOAUTH 00pabOTKY pe3yibTaTOB UCCIIEOBAHMUS,
HWHTEPIPETHPOBATH PE3YIbTaThl OMOXUMUYECKUX UCCIICTOBAHUM TSI
OIICHKH COCTOSTHUSI 0OMEHa BEIIECTB M KOMIIJIEKCHON JUAarHOCTUKH
OpPraHMU3MOB; UCIIOJIb30BATh TEOPETUYECKHUE 3HAHUS U TPAKTUUYECKUE
HABBIKY JJIs1 PELIEHUS] COOTBETCTBYIOLIUX MPO(eccnoHalbHbIX 3a1a4.
Brnazgeer HaBbIKaMu: pabOTH B XUMUYECKOW Ta00paTOpUU, UCTIOTH30BAHUS
HEOOXOAMMBIX TPHOOPOB ¥ J1TAOOPATOPHOTO OOOPYAOBAHKS TIPH




MMPpOBCACHNU HCCJ’IGI[OBaHHfI; HCIIOJIb30BaHUA TCOPCTUYCCKUX 3HAaHUH U
HPaKTUYECKHX HAaBBIKOB, TSt pelieHus COOTBETCTBYIOIINX
npodecCHOHATIBHBIX 33/1a4.

OIIK-6

3Haer: 3aJaud  COBPEMEHHOH OWOXMMHUU UM  OCHOBHBIE TIIOHSTHUS
CTPYKTYpHOH ¥  (QYHKIMOHAJILHOW  OpraHW3aliii BCEX  YPOBHEH
OpraHM3alMy  KJIETKH; CHCTeMbl OHWOXHMHYECKOTO  MeTaboJu3Ma,
OMOXMMUYECKHE LEMU U LMKIbI, TPOTEKAIOIUE B JKUBBIX OpPraHU3Max, U
PEryJsiIUI0 3TUX MPOLIECCOB; IJIABHBIE XUMUYECKHE KOMIIOHEHTBI KIIETKH,
IPOCTPAHCTBEHHYIO CTPYKTYpy OHOIIOIMMEpPOB M POJIb HEKOBAJIEHTHBIX
B3aMMOJICHCTBUII B OWOJIOTMYECKHUX CHUCTEMax; METOAbl HCCIEeI0BaHUS
OMOMOIMMEPOB; POJb (EPMEHTOB, KJIAcChl (DEPMEHTATHBHBIX PEaAKIIHIA,
KMHETUKY (PEepMEHTATHBHBIX DPEAKIHMM, KOPEPMEHTh M MPOCTETHYECKUE
IPYyNIBbl; IPOLECCHl, MPUBOASAIINE K CHHTE3Y MaKpOIPru4ecKuX
COeMHEHUHN, Bce OWOPHEPreTUYECKHUE  MPOIEeCChl -  TIIHKOIU3,
OKHCIUTENbHOE (ochOopHIMpOBaHHE.

YMeer: KOJUYECTBEHHO, C HCIOJIb30BAHMEM BBIUMCIUTEIBHON TEXHUKH,
ONMCHIBATh SIBICHUS, KOTOPbIE IPOUCXOJIAT B OMOXMMHUYECKUX IPOLECCAX;
INPUMEHATh  IOJyYEHHbIE  3HAHUA NPHU  PEIICHUH  KOHKPETHBIX
pohecCuOHANbHO OPUEHTUPOBAHHBIX 3a/laHUM; aHAJIU3UPOBAThH SIBICHUS,
KOTOpBIE MPOUCXOAAT B OMOXMMHYECKHX IpOIeccax >KUBOU MPUPOIbI U
MCKYCCTBEHHBIX TEXHOJIOTUI; pab0TaTh CO CIEIUATBHON TUTEPaTypOil.
Bnageer HaBbikamu: paboThl B OHMOXUMHYECKOH JiabopaTopuu ¢
npuOopaMu, U3MEPUTEIBHON TOCYI0M, OMOJTOTrMUYECKUM MaTEPUAIIOM.

1.6. Kputepun ouneHHMBaHMsI KOMIETEHIIMi Ha Ppa3HbIX »JTamax HX

(¢popMupoBanusn
KonauyecrBo
Bua yuedHoii paboTbl 0aJLi10B
OP0O | O0-390 300
Beinonnenune npakTuyeckux U 1ab0paTOPHBIX PabOT C UX 50 —
3aIUTON
CamocrosrenbHas pabora (IpoBepKa KOHCIEKTOB, YCTHBIN 10 —
onpoc)
DK3aMeH 40
Bcero: 100

HakonureabHas cucreMa ouneHuBanud no 100-0abHOM IKAJIe

YeroipexdaiibHASA
cUcTeMAa OLleHMBAHMA
JK3aMeHa

Cucrema
OLICHUBAHUSA
3ayera

100-6anabHas BykBeHHas mIKaJia, COOTBETCTBYIOLIAS
HIKaJja 100-6anapHoOl mKaJje

OTIn4YHO

90-100 A — OTJIIMYHO — TEOPETHUECKOE COMePKAHNE
Kypca OCBOCHO TIOJTHOCTHIO, 6€3 Tpo0enoB;
HE00XOIMMBIE IPAKTHYECKUE HABBIKH PaOOTHI
C OCBOCHHBIM MaTepHaioM COPMHUPOBaHbI;
BCE MPEyCMOTPEHHbIE IPOrPaMMOii
00y4eHus yuyeOHbIE 3a1aHNsI BHITIOJIHEHBI,
Ka4yeCTBO X BBIIIOJHEHHS OLIEHEHO YUCIIOM
0ayuIoB, OJIM3KMM K MAKCUMAJIBHOMY

3aureHo

Xoporo

83-89 B — o4eHb XOpOIIO — TEOPETHYECKOE
COJZIepIKaHHE Kypca OCBOCHO HOIHOCTBIO, Oe3
npo0OeNnoB; HeOOXOAUMBIC MTPAKTHICCKHE
HaBBIKH PabOThI C OCBOCHHBIM MATEPHAJIOM B




OCHOBHOM c(hOpPMHPOBAHBI; BCE
IpeyCMOTPEHHbIE IPOrpPaMMON 00ydeHHs
yueOHbIe 3aJaHNsl BBIIIOJHEHBI, KAYECTBO
BBITIOJTHEHHSI OOJIBIIMHCTBA U3 HUX OLEHEHO
YHCIIOM 0aJIOB, OJIM3KUM K MaKCUMaJIbHOMY

Xoporo 75-82 C — X0OpoIIo — TEOPETUYECKOE COepKaHNue
Kypca 0CBOEHO IIOJIHOCTHIO; HEKOTOpBIE
MPaKTHYECKNE HAaBBIKK PabOTHI C OCBOCHHBIM
MarepuanoM c(hOpMHUPOBaHBEI HEJOCTATOTHO;
BCE MIPEAYyCMOTPEHHbIE IPOTrPaMMOM
o0yueHHs ydeOHbIE 3aJaHNs BHIITOTHEHEI,
Ka4eCTBO BBITTOJHEHUSI HU OJTHOTO U3 HHUX HE
OLIEHEHO MUHUMAJIbHBIM YHCIIOM 0alioB,
HEKOTOPbIE BUJIbI 33/IaHUH BBITIOJIHEHBI C
omudKaMu

Y 10BIETBOPUTEIHHO 63-74 D — ynoBneTBOpUTENBEHO — TEOPETHYECKOE
coziepKaHHe Kypca OCBOCHO YaCTUYHO, HO
1po0eNbl He HOCAT CYILECTBEHHOTO
XapakTepa; HeoOXO0JUMBbIE MPAKTUYECKHE
HaBbIKHU pa6OTLI C OCBOCHHBIM MaTte€puajioM B
OCHOBHOM C(HhOPMHUPOBAHEL; OOJBIIMHCTBO
NPEeIyCMOTPEHHBIX IIPOrpaMMON 00ydYeHHs
y4eOHBIX 33/IaHUil BBIIIOJIHEHO, HEKOTOPBIC U3
BBIIIOJTHEHHBIX 33JIaHUI COIepIKAT OIIMOKH

Y 1OBIETBOPHUTEIHLHO 50-62 E-— mocpecTBEHHO —TEOPETHYECKOE
COJIepIKaHUE Kypca OCBOCHO YaCTHYHO;
HEKOTOPBIC MPAKTUUCCKUE HABBIKU PaOOTHI HE
c(hOpMHUPOBAHBI, MHOTHE TPEAYCMOTPEHHBIC
y4eOHOil mporpaMMoii 00y4eHus yaeOHbIe
3a[IaHusl HE BBITIOJTHEHBI MO0 Ka4eCTBO
BBIMOJIHEHHBIX HEKOTOPBIX M3 HUX OIICHCHO
YKCJIOM 0aJIJIOB, OJM3KUM K MHHUMAJIBHOMY

HeynosnerBopuresnbHO 21-49 FX — Hey10BIETBOPUTENHHO — TEOPETHUECKOE
CoJIepXKaHNe Kypca OCBOCHO YaCTUYHO;
HEOOXOIUMBIC MPAKTHYECKUEC HABBIKH PaOOTHI
C OCBOCHHBIM MaTEPHAIOM HE
c(hOpMHUPOBAHEL;, OOIBIITITHCTBO
MPEIyCMOTPEHHBIX YIeOHOH MporpaMMoi
00yueHHs yueOHBIX 3a/1aHUI HE BHITIOJIHEHO
100 KaueCcTBO UX BBIIIOJIHEHUS OLIEHEHO
YHCIIOM 0aJJIOB, OJIM3KUM K MUHUMAaJIbHOMY;
MPY JIOTIOJHUTEIBHO CAaMOCTOSTENLHOM
paboTe HaJl MaTepHUaIoM Kypca BO3MOXKHO
MOBBILICHUE KaUueCTBa BBIIIOIHEHUS Y4€OHBIX
3aJJaHuH

HeynosnerBopurensHO 0-20 F — Hey10BIEeTBOPUTEIHHO — TEOPETHYECKOE
coJiep>kaHne Kypca He OCBOEHO;
HE0OX0ANMBIE MPAKTHYECKHE HABBIKU pabOTHI
He c()OPMHUPOBAHBI; BCE BHITIOJIHEHHBIE
yueOHbIe 3aJaHusl COJiepKaT rpyOble OIIMOKY;
JIOTIOJTHUTENbHAsI CAaMOCTOSATENIbHAsI paboTa
HaJl MaTepHajIoM Kypca He NPUBEIET K
KaKOMY-J1100 3HaYMMOMY HOBBIIICHHIO
Ka4ecTBa BBIIIOJIHEHHUS YUEeOHBIX 33IaHUi

He 3auteno

2. KOHTPOJIBHO-OEHOYHBIE CPEJCTBA
2.1. OneHOYHBIE CPeCTBA TEKYIIEro KOHTPOJIsI

IIpumepHbIe BONPOCHI JI1 YCTHOTO ONMPOCca
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10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.
22.
23.

24.
25.

26.
27.

28.
29.
30.

31.
32.

33.
34.
35.

buonorudeckue GpyHKIMM OCIKOB.

Knaccudpukanus  OenkoB: TPOCThIE H  CIOXHBIC, TJIOOYJSpHBIE |
(GubpuIIIpHBIE, MOHOMEPHBIE B OJTUTOMEPHBIE.

Crtpoenue 6enKoB.

Tunbsl BHyTPUMOJIEKYJISIPHBIX CBS3€H, MOAIEPKUBAIOIINX CTPYKTYPHI OelKa.
AMUHOKHUCIIOTHI, BXOJSIINE B COCTaB OenKka, WX Kiaccupukauus mo Qpusuko-
XUMHYECKUM CBOMCTBAM.

3aBUCUMOCThH OMOJIOTUYECKUX CBONCTB OCJIKOB OT MEPBUYHOUN CTPYKTYPHI.
OcobenHoctd (pepMEHTATUBHOTO Katain3a (aKTHUBHBIM I1IEHTp (epmeHTa,
ATanbl PEPMEHTATUBHOTO KaTalu3a, (hepMEHT-CyOCTpaTHbIN KOMIUIEKC, YHEPTUs
AKTUBALIMH ).

MexanusmaeincTBus GepMeHTOB.

CneuundpuyHoctb pepMeHTOB.

Knaccudukanus u HoMeHKIarypa (pepMeHTOB.

CrtpykTypHas opranu3aius (epMeHTOB.

[IpocTeieu criokHbIE PEPMEHTHI.

Ponb anodepmenta u koakropa B PyHKIIMOHUPOBAHUU (DEPMEHTOB.
KodepmeHnTHbie GyHKIIMA BUTAMHUHOB, HIOHOB METAILJIOB.

Kunetnka (hepMEHTaTUBHBIX PEAKIIHIA.

Perynsiust aktuBHOCTH (DEpMEHTOB.

Wuruburtopel  (epmMeHTOB: oOpaTuMble, HEOOpaTHUMble, KOHKYPEHTHBIE,
HEKOHKYPEHTHBIE.

JlexapcTBEHHBIE MpenapaThl KAK UHTUOUTOPHI PEPMEHTOB.

AxTuBanus GepMeHTOB.

Merabonusm. Katabonusm u aHaboIu3M.

Maxkpoasprudyeckue coeIMHEHUsI.

KaraGonu3M OCHOBHBIX MUIIEBBIX BEIIECTB - YTIIEBOIOB, JKUPOB, 0ETIKOB.
Cneunduueckue nytu katabonmszma (10 oOpa3oBaHMs NMUpyBaTa M alETUII-
KoA) u o6miem nyTu karabonausma.

OxucauTensHOe eKapOOKCUTUPOBAHUE TUPOBUHOTPATHON KUCIIOTHI.
HutpaTHelid 1UKI (UMK AU- W TPUKApOOHOBBIX KUCHOT, UK Kpebca):
MIOCTIEI0BATEIHHOCTh PEaKIINiA, XapaKTepUCTUKA (EPMEHTOB.

buonorudeckoe 3naueHue nukia Kpeoca.

CBsi3p MeXAy OOIIMM IMyTeM KaTaboju3Ma U ILIENbI0 NEepeHoca 3JIEKTPOHOB U
MIPOTOHOB.

MexaHu3M peryisiiuy HATPATHOTO IIUKJIA.

CrtpyKTypHasi opraHu3aius AbIXaTeIbHON el MUTOXOHAPUI

Knaccudukanus oxcuaopenykras: OKCHIa3bl, JErUIpOreHasbl, NePOKCHUIA3bI,
oKcHUreHasbl. MIx 6uonorudeckast pos.

MecTo TOPMOHOB B CUCTEME PETYJISINNA MeTaboIu3Ma U (PyHKIIMHA OPTaHOB.
KneTku-MumieHn W KJIETOYHBIE PELENTOphl TOPMOHOB: MEMOpaHHEIE,
[UTOIJIa3MaTUYECKUE, PELIETITOP UHCYJIMHA.

Knaccudukanys ropMOHOB IO XUMHUYECKOMY CTPOEHHUIO.

MeMOpaHHbIif MEXaHU3M Mepeayll TOPMOHAJILHOTO CUTHAJIA B KIIETKY.

Pons BTOpUYHBIX MeCCEHKEpOB (IMKIMYeckue HykieoTuabl, Cat+,



36.
37.
38.
39.
40.
41.
42.

43.
44.
45.
46.

47.
48.
49.
50.

51.
52.
53.
54.

55.
56.
57.
38.

59.

60.

61.
62.
63.

64.
65.
66.

67.

uHo3uToN(ochaTsl, MUALMITIUILEPOJBI) B peagu3alud TOPMOHAIBHOTO

s dexra.

Merabonnyeckne N3MEHEHHUS B OTBET HA CUTHAJILHBIE MOJICKYJIBI.
buonoruveckas IeHHOCTh OEIKOB.

3aMeHUMBIC U HE3aMEHUMbIC AMHUHOKHUCIIOTHI.

Hopwmel Genka B mUTaHuu.

A3oTucThIi Oaanc

[lepeBapuBanue 0€IKOB: 0COOCHHOCTH POTEOIUTUYECKUX (DEPMEHTOB.

[IpoTrenHassl - MENCUH, TPUIICUH, XUMOTPHUIICUH; TPOPEPMEHTHI TPOTEUHA3

U MEXaHHU3M UX MpeBpaleHusi B PepMEHTHI.
DK30MenTUaa3bI.

CrnenrpuIHOCTb JEHCTBUSA MTPOTEA3.
BcackiBaHMEe aMUHOKHCIIOT.

I[I/IaFHOCTI/I‘IeCKOC SHAYCHUC aHaJIM3a JKCIYAOYHOI'O COKa: COCTAaBJIANOMINC

o01Iel KUCIOTHOCTHU KEITYJJOYHOTO COKa, QPYHKIIMU COISTHOM KUCIIOTHI.
Kara®onm3M aMHUHOKHCIIOT.

OKHCIIUTENBHOE 1€3aMUHUPOBAHNE AMUHOKHUCIIOT.
['mytamarnernaporenasa.

HerHMOC AC3aMUHHUPOBAHUC AMHUHOKHUCIIOT, ITOCIICA0BATCIbHOCTD peaKHI/Iﬁ,

(dbepMeHTbI, OMOJIOTHYECKOE 3HAUCHUE.

TpancamMuHpPOBaHNE AMUHOKHCIIOT.

Crnenr(puIHOCTh TpaHCAMUHA3.

3HaueHHUEe peakinii TPaHCAMUHUPOBAHUS.

Knvauueckoe 3HadeHHWE OIpEACNICHUS AaKTUBHOCTH TpaHCaMHUHA3
CBIBOPOTKE KPOBH.

JlexapOoKCHUIMPOBaHNE AMUHOKHUCIIOT M X TTPOU3BOIHBIX.
O6pa3oBaHue OMOTEHHBIX aMUHOB: TUCTaMUHa, cepoToHnHa, [AMK.
Poip OMOTEeHHBIX aMUHOB B PETYIISIUN QYHKITHAN.

B

NuaktuBamus  OMOT€HHBIX  aMMHOB € ydacTheM  (pepMeHTOB

MoHoaMuHookcuaas (MAO) u nuamunookcunaas (J{AO).

OOpa3oBaHuEe KOHEYHBIX MPOAYKTOB a30THCTOrO OOMEHA: COJIe aMMOHMS U

MOYEBHHBI. BUOCMHTE3 MOUYECBUHEI.

CBsi3b  OPHUTHMHOBOIO IMKJIa C MpeBpamieHusIMA  (pyMapoBoii
acIaparuHOBOM KUCJIOT; IPOUCXOKAECHUE aTOMOB a30Ta MOUYEBUHBI.

Hapymenus cuHTe3a 1 BhIBEJICHNUS] MOUEBUHBI.
OcTaTo4HbIi a30T.
'mnepammonuemuun. A

30TEMUSL: ONIPEAECTICHNUE, BUJIBL: TPOAYKIIMOHHAS, PETEHIMOHHAS.
OCHOBHbBIE HICTOYHUKU aMMHaKa B OpraHU3ME.

Bpemennoe 00€3BpeKUBAHUE aMMMaKa: BOCCTaHOBHUTEIBHOE
aMHUHHUPOBAHUE; TPAHCPEAMUHUPOBAHUE; CHUHTE3 T[JIyTaMUHA;, CHUHTE3
acriaparmHa; riroK030-aJTaHUHOBBIN UK.

IlenTpanpHas poiib TJIYyTAMUHOBOM KHCJIOTBI B  00OE3BpPEKHBAHUU
aMMUaKa.
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68.

69.
70.
71.
72.

73.
74.

75.
76.

7.
78.

79.
80.
81.
82.
83.
84.

85.

86.
87.
88.
89.
90.

qL.

92.
93.
94.
95.
96.
97.

98.

99.

['myTamuH Kak TpaHCIIOPTHAs popMa aMMHUAKa U TOHOP aMHUIHOM IPYIIIIbI
MIPU CUHTE3€ Psiia COCTUHEHUI.

OO6pazoBanue kpeaTrHa u kpeatuadocdara.

Kpeatundocdokunasa, ee u30Qpopmbl.

KpeaTnHuH Kak 0JluH U3 KOHEYHBIX MTPOJYKTOB a30TUCTOTO OOMEHA.
Knunuko-1uarHocTuueckoe 3HaYeHUEe B MOY€ U TIa3Me KPOBH KpeaThHa U
KpEaTHHHHA.

OOMeH (eHunasaHuHa U TUPO3HWHA.

Hcnonb3oBanne TUpO3WHA JUISI CHHTE3a KAaTEXOJIAMHHOB, THUPOKCHHA,
MeJaHuHa.

Pacnian Tupo3una 10 hpymMapoBoi U alleTOYKCYCHOM KHUCIIOT.
HacnencrBennsie HapyiieHus ooMeHa QeHmnanannia (peHUIKETOHYpHs) U
TUpPO3UHA  (TUPO3UHEMHS, AQJIKANTOHYPHS, aJbOMHU3M, MHUKCeIeMa,
KPETUHU3M).

Oxkcup a30Ta Kak IpOIyKT METa00JIM3Ma JKUBOTHBIX KJIETOK.

Ero ¢usuko-xumuydeckas XxapakTepucTuka, oOpa3oBaHUE, XapaKTEPUCTUKA
NO- cunTeTas. MexaHn3Mm peryasaTOpHOro JAEHCTBUSA OKCHIA a30Ta.
VYrneBosbl, 0COOEHHOCTU CTPOEHUS, Kilaccu(puKarus.

OcCHOBHBIE YIJIEBOJbI TUIIIM: TIEPEBAPUBAEMbIE U HETIEPEBAapUBACMBbIE.
[lepeBaprBaHue yTIeBOIOB.

HenepenocumocTs caxapos.

OcHOBHBIE YTJIEBOBI OpTraHU3Ma, UX KiIaccu(ukaIus, OnoIorudecKas poib.
['moko3a Kak BaKHEWITUN METa0OJIUT yTIeBOAHOTO OOMEHa: o0IIas cxema
MCTOYHHUKOB U IyTEH pacXx010BaHUATIIOKO3bI B OPraHU3ME.

['mukoreH - pe3epBHBIN NOJUCAxXapHi, €ro paclpoCTpaHEHHE B TKaHIX
OpraHusma.

buocuHTes rmukorexa.

Mobunu3aius TIMKoreHa.

Perynsauusa aTux mpoueccos.

['TUKOTE€HO3bI U arJTMKOTEHO3BI.

AspoOHBIH pacmaj - OCHOBHOM MyTh KaTab0IM3Ma TIFOKO36I.
[TocnenoBarenbHOCTh peakuui 70 o0Opa3oBaHusi mnupyBaTa (a’3poOHBIN
TJIMKOJIN3), JaJiee CXEMATUYHO.

®U3M0NIOrHYeCcCKOe 3HAYEHUE a3pOOHOI0 pacnaja ritoKO3blI.

AHa’pOOHBIN pacnaj riIOK03bl (aHAPPOOHBIN TJIMKOJIN3).

['mukonuTHyeckas OKCUAOPEIYKLHs, TUPYBaAT KaK aKLENTop BOAOPOIA.
Cyb6cTpatHoedochopruaupoBaHue.

OU3MOIOTNYECKOe 3HAYEHUE aHadPOOHOT0 paca/ia TIOKO3bI.

buocunTe3 rmoko3bl (TIOKOHEOTeHe3): BO3MOXKHBIE MPEIIeCTBEHHUKH,
MOCJIEIOBATEIBHOCTD PEAKIIUH.

B3aumocBsI3b TIMKONIM3a B MBIIIIAX W TIIOKOHEOTEHEe3a B TEeYeHU (LIMKII
Kopn).

Peryunsiius riaokoHeoreHesa.

100. [Tento3odochaTHpIi MyTh MPEBPAILICHUS TIHOKO3HI.
101. OKuCIUTENBHBIN 3Tarn, 00pa30BaHUE TIEHTO3.



102.
103.
104.
105.

106.

107.
108.
109.
110.

111.

112.

113.
114.
115.
116.
117.
118.
119.
120.
121.

122
123

124.

125.
126.
127.
128.
129.

130.
131.
132.
133.

Pacnipoctpanenue u pusnosoruyeckas pob.
Perynsiusi KOHIIEHTPALMK TIIOKO3bI B KPOBH.
OO0pa3zoBaHuE TIIOKO3bI U3 TJIMKOTEHA.

Bnusuaue HHCYJIMHA, I'NIFOKAroHa, apCHallInHa, KOPTU30JIa Ha YPOBCHb
T'IFOKO3BI B KPOBH.

['umo- HUTUIICPIIIIOKO3CMUA, IPUINHBI X BO3ZHUKHOBCHMA.

Omnpenenenne TOJIEPaHTHOCTHU K TIIIOKO3€.

Knaccudukanus munumos.

Baxxnenmme munuasl opraHusma.

XKupHble KHCIOTBI: OCOOEHHOCTHM CTPYKTYpBI, OHOJOTHYECKHE
(YHKIMH, 3CCEHIIMAIIbHBIE )KUPHBIE KUCIIOTHI.

Jlununapl-  TPOM3BOJHBIC Tiuiepona: Timmepodochoumuasl |
TPUALTAIITITUIIEPOJIBI.

Jlununapl- mpousBoaHBIE cuHTO3MHA: chuHrOoDOoCchoMUMUABl U
C(HOUHTOTJTMKOIUITHIBI.

OcHoBHbIE (HOCHOTUITHUIBI U TIIMKOIUITUILI TKAHESH YeToBeKa.

JIurnuibI- TPOU3BOIHEIE CTEpaHa.

buonornyeckoe 3HaueHNE X0JIECTEpOIIA.

[TumeBbIe )KUPHI, HOpMa CyTOYHOTO TIOTPEOJICHHUS.

[TepeBapuBaHue TUNUIOB: XapaKTepUCTHKA (a3.

DYHKITUHN KEITIHBIX KUCIIOT.

Hapymenus nmepeBapuBaHusl JIUITAIOB: TPUIHHBI CTEATOPEH.

PecunTe3 )XMpOB B KIIeTKaX KUIIICYHUKA.

MoOunu3anus KUPOB- JIUMOJW3: XHUMHU3M PEaKIHH, PpPerysius

aKTUBHOCTHU Tpuauwiriuneposuunassl (TAl-nunassi).

: OkucieHue TInieposa B TKaHsIX.

. B-Oxkucnenne XKUpHbIX KUCAOT. OCHOBHBIE OTambl: AKTUBALUSA
KUPHOM KHUCIIOTHl B IUTOIUIA3ME KJIETKH; TPAHCHOPT aKTUBUPOBAHHOM
KUPHON KHCIOTBI B MHUTOXOHJIPHUH; IOCIEIOBATEIbHOCTh peakiuuil [-
OKHUCJICHHUS.

Perynsanus CKOPOCTHU B-oxucnenus AKUPHBIX KHCJIOT.
Ouepretuueckuil 3dpdexr. duznonornueckoe 3HayeHue. CBsA3b C LHUKIOM
Kpebca u nprxaTeabHOM 1ETbIO.

brocHHTE3 KETOHOBBIX TEJI: XUMHU3M, PETYJISLUsA, TOKATU3aLU.
KeroHoBble Tena kak cyOcTpaThl OKHCICHUS.

[TpuunHbI akTUBAIMU KeToreHe3a. OnmacHOCTh KETo3a.

KeTonemusi u keToHypHsi, KETOAIIUI03.

buocuHTe3 XKUPHBIX KHUCIOT, XapaKTEPUCTHKA MMaJbMUTOMJICUHTA3bI,
MOCJIEA0BATEILHOCThPEAKINMA, (PU3HOTIOTHUECKOEe 3HAUCHHUE.

Perynsuus cuHTE3a )KUPHBIX KUCIOT.

Cunres TpuanuiariauneposioB (TAIY): mocnenoBaTenbHOCTh PEaKIHii.
Pa3znmnuus cunare3a TAIL B meueHu U )KMPOBOI TKaHU.

Perynsmust cunte3a W MOOWIM3alUMU >KUPOB: POJIb HMHCYJIHMHA,
aJpEeHaJIMHA U TJIFOKaroHa.



134. CunTes riunepodochoaUunuI0B: MOCIEI0BATEILHOCTD PEaKITUH.

135. B3anmonperpamenue rimmnepodhochoTUIuIoB.

136. Ponp ¢dochartuanoit KUCTOTHI B CHHTE3€ TPUALMITIUIICPOJIOB U
repodochOUITHIOB.

137. JKupoBoe nepepoxnaeHue nNeyeHu.

138. JlunoTtpornHsie (HaKTOPHI.

139. Xo0JIeCTEPOJT KaK MPEAIECTBEHHUK psiia APYTUX CTEPOUJIOB.

140. CuHre3 xoJecTeposa: MocieI0BaTeIbHOCTh PeAKIUN 10 00pa30BaHMUs
MEBaJIOHOBOW KHUCJIOTHI, MPEACTaBICHUE O JaIbHEHIINX dTanax CUHTE3a.

141. Perynsamus cuHTE3a X0JeCTEPOIIA.

142. OcHOBHBIE MEMOpAHBI KJIETKU U UX (PYHKIIUU.

143. Posib  OCHOBHBIX KOMIIOHEHTOB (JIMIOUAOB, OEJIKOB) B CTPYKTYpPHOMU
OpraHu3anyu U GyHKIHOHUPOBAHUN MEMOpaH.

144. OOmue cpoiicTBa MeMOpaH: XKUIKOCTHOCTb, MOMNEPEUHass aCUMMETPUS,
n30upaTenbHas IPOHUIAEMOCTb.

145. MexaHu3M nepeHoca BEIEeCcTB yepe3 MeMOpaHbl: mpoctas auddysus,

nepBUYHO-akTUBHBIN TpaHcnopT (Na*/K*-AT®- a3a), BTOpHUYHO-aKTHUBHBIN
TPAHCIIOPT. DHJIO- U IK30LUTO3.

146. TOKCHUYHOCTH KUCTIOPOJIa: 00pa30BaHUE aKTUBHBIX (JOPM KHUCIOPO/IA.

147. [IepexncHOE OKHUCIEHNE JIUTUIOB.

148. 3ammra OT TOKCHYECKOro JEMCTBUS KHUCJIOPOAA: AHTHOKCHIAHTHI,
(bepMEHTHI 3aIUTHI.

149. JIunonpoTenHsl CbIBOPOTKH KpoBH. Kitaccudukanus, cTpoeHue, cocTas.

150. Pecunres xxupoB B kuieyHuke. OOpazoBaHre XUIOMUKPOHOB.

151. JITTOHII, mMecto cuHTE3a,0C00€HHOCTH COCTaBa, PYyHKIIUU.

152. JlunonpoTennnunasa, 3Hay€HUE B META00JIU3ME XHIOMUKPOHOB U
JIITOHIL.

153. CocTaB ¥ CTpOEHHE TPAHCTIOPTHBIX JIUIONPOTENHOB KPOBHU.

154. Ponp amomporeunnos. JIITHIT u JIIIBII - TpancnopTtHbie (HOpMBI
XOJIECTEpOJIa B KPOBH, UX POJIb B 0OMEHE X0JIeCTepoJIa.
155. VYuactue JIIIOHIT u JIIIHIT B TpaHcmopTe XojecTepolia K

TKaHSIM.

156. BE-penentopsr Ponb nenutuH-x05€cTepO-anuiaTpanchepaspi
(JIXAT).

157. buocunTe3 1 KaTabOIM3M NUPUMUIUHOBBIX HYKJICOTH IOB.

158. KoneuHble MPOAYKTHI pacniaza TuPUMHUAIUHOB.

159. buocunTes 1€30KCUprUOOHYKICOTHIOB.

160. [IpoTUBOBHPYCHBIE U MPOTUBOOITYXOJIEBBIE TMpeEnapaThl- HHIUOUTOPHI
CUHTE3a HYKJICOTH/IOB.

161. buocruHTE3 MypUHOBBIX HYKJIEOTHJOB: TMPOUCXOKIECHUE AaTOMOB
ITyPUHOBOTO KOJIbITA U poJibhochopudozunmupodocdara.

162. Perynsmus cuHTe3a MypUHOBBIX HYKJICOTHU/IOB.

163. KaTtaboau3m mypruHOBBIX HYKJICOTH]IOB.

164. MoueBasi KHCIIOTa - KOHEUHBIM MPOAYKT KaTaboiu3ma IypHUHOBBIX



HYKJIICOTUOB, €€ (i)I/I?)I/IKO-XI/IMI/I‘IeCKI/Ie CBOMCTBA.

165. [lyTn perenepanuy mypuHOBBIX HYKJICOTHAOB.

166. Hapymienns wmerabonu3ma MypUHOB: THIEPYPUKEMHUS, TOJarpa,
cunapoM Jlema-HuxaHna.

167. Marpu4Hbi€ CUHTE3HI.

168. OcCHOBHBIE 3TaIlbl SKCIIPECCUH T€HOB U CHHTE3a OerKa.

169. VYuacrtue dbepmMeHTOB, OEJIKOBBIX dakTopoB perymsuu,
sHeproodecneyueHue mpoiecca. BivsgHre aHTUHOMOTHKOB.

170. WHruOuTopsl CHHTE3a HYKJIEHHOBBIX KHUCIIOT U OejKa.

171. ['emornoOuH - ocHOBHOUM Oenmok »putporuToB. Ero crpoenme u
¢ynxkiun. [Tonumopdusm remornodOuHa.

172. @dakTOphl, BIUAIOIIME HA CPOJICTBO TeMOrjJoOMHA K KHUCIOPOIY:

KUCJIOTHOCTh  CpEbl, MAPUHAIBHOE  JABIICHUE  YIJIEKHCIIOrO  rasa,
KOHIIeHTpalwus 2,3- nudocdornuiepara, TeMmneparypa.

173. ['emornoOuHonaTHN.

174. CunTes rema.

175. benkoBbie (pakimu 1mia3mMbl KPOBHU.

176. ANbOyMUHBI U UX (QYHKIIUA.

177. ['moOynuHbI, Gpakiuuu, GyHKIIUH.

178. JlmarHoctruyeckasi lIeHHOCTh aHajn3a (DEpPMEHTOB IIa3Mbl KPOBH.

179. [Tpoucxoxenre ¢GepMEHTOB KPOBH.

180. N3odepmeHThI (Ha npuMepe JAKTATAETUIPOTEHA3bI 17§
KkpeatuHpochokuHaszbl), UX (HU3NOTOTUYECKAS POJIb.

181. HacnencTBeHHBIE DH3UMOIIATHH.

182. OmnpeneneHue GepMEHTOB B KPOBH C LIEJIbIO JUATHOCTUKH OOJIE3HEH.

183. [IpoTeornvukanbl COCIMHUTEIBLHON TKaHU KaK CIIOXKHBIE OEJIKOBO-
YIJIEBOAHBIE KOMIIJIEKCHI.

184. [IpuHnMnIManbHOE CTPOEHHUE HEOETKOBBIX KOMITOHEHTOB
IPOTEOTIIMKAHOB -TJIMKO3aMUHTIIMKAHOB, UX (DYHKIIHH.

185. Bo3pactHbie u3MeHeHUsT MeTa0oM3Ma COCIUHUTEIBHOM TKaHU TIpH
CTapEHUMU.

186. Baxneiimme 6Ky MeKKJIETOYHOTO MaTPUKCA: KOJIIareH, JJIacTHH.

187. [TocTTpaHCHAIMOHHBIE  W3MEHEHWS  KoJUlareHa,  oOpa3oBaHUE
GuOPWIIPHBIX CTPYKTYp. YuacTue BuTamruua C B CHHTE3€ KOJIJIareHa.

188. Baxueiimme Oenku MHODUOPUIUL: MHO3MH, aKTUH, TPOIIOMHUO3HH,
TponoHWH. WX MollekyysipHass oOpraHu3aiusi W PoJib B MBIIICUHOM
COKpAIIEHUH.

189. XWUMH3M MBIIIEYHOTO COKpAIIEHUS M pacciabieHusi, poJib HMOHOB
KaJIbIUs B pealii3alliy 3TUX MPOIECCOB.

190. DHepreTruueckoe 00eCTIeueHne MBIIIIEYHOTO COKPAIIICHHUS.

191. OcoOeHHOCTH CepICYHON MBIIIIIHI.

192. Pacnang rema.

193. OOpazoBaHue W (PU3UKO-XMMUYECKHE CBOWCTBA OWIMpyOMHA U

OMIMPYOHHTITIOKYPOHHU/IA.



194. [Tyt meTabonu3ma U BBIBEACHHUS OWIMPYOWHAa U JIPYTUX KETYHBIX

MMUTMEHTOB.

195. JInarHocTUYECKOE 3HAYEHHE OIpenesieHus OunMpyOuMHa W APYrHx
YKETYHBIX IUTMEHTOB B KPOBU U MOYE.

196. OO1pre npeACcTaBIeHUs O JKENTYyXe U €€ BapuaHTax (reMOJIUTHYECKas,
00TypalMOHHasl, MTApEHXUMATO3Has ).

197. AHTUTOKCHYECKAsT PYHKIIMS TTEYCHH.

198. XUMHYECKHI COCTaB MO3Ta; AU, OCIIKH.

19 HeliporienTuibl ¥ aMUHOKHUCIIOTHI MO3TA.

200. OcoOenHoctu MeTabonn3mMa Mo3ra.

201. DHepreTudeckuii 0OMeH, 3HaueHne a3poOHOr0 pacmaaa riItoKO3bl.

202. Posb rimyTaMrMHOBOW KUCIIOTHI.

2.2. OueHo4YHbIE CPEACTBA VISl IPOMEKYTOYHOM aTTecTauuu

1. [aiiTe omnpexneneHrne, Kakue XHMHUYECKHE DJIEMEHTHl Ha3bIBAKOTCA

OpraHU4YEeCKUMHU.
2.  VYKaxuTe, KakOBO COJEpKaHUE BOJbI, MHHEPAIbHBIX BELIECTB,
O€JIKOB, JIMMHIOB UYTJIEBOJOB B ’)KUBOM OpraHU3Me?

3. Kakue xumMuueckue 351eMeHTbl 0OHAPY>KEHbI B TKAHSIX OPraHU3MOB?

4. JaiiTe onpenesieHnue, 4To TaKoe KJIeTKa?

5. [lepeuncnure opraHesibl KJIETKA U YKAKUTE UX (PYHKIIUH.

6. HazoBute mMoJekyibl, UTpaIOIUe POJib KCTPOUTEIBHBIX OJIOKOBY» B YKMBBIX
OpraHu3Max.

7. B yeMm 3akmr04aroTCsi OCHOBHBIE OTJIMYMS )KUBOI'O OpPraHu3Ma OT HEXKUBOU
pUPOJIbI?

8. KakoBo conepxaHre BOJbI B pa3IMYHbIX OPraHaxX U TKaHSIX?

0. OxapakTepu3yinTe COCTOSHUE BOJbI B TKAHAX KUBOTHBIX.

10. Kakyro XMMHYECKYIO CBSI3b Ha3bIBAIOT BOJOPOIHOM?

11. Kakoit Bua rubpuauzanuu opOUTalied atoMa  KHUCIOpoja
HaO0JI0aeTCs B MOJIEKYJI€BObI?

12.  JlaitiTe onmpeaeneHue MOHITUIO «AKTUBHOCTD BOJIBD».

13, AKTMBHOCTb KaKO# BOJIbI BBIIE MOPCKOW WIJIM ITPECHOM ?

14. B kakoil CTpykType HE BO3MOKHO OOpa3oBaHUE MOHHBIX CBS3EH, B
KJIacTepax WM BTHIPATHBIX 00010YKax?

15. Kietka Kak CTpyKTypHasi €AMHUIA )KUBOW MAaTEpUH.

16. ®DOTOCHHTE3UPYIOITUE U TETEPOTPODHBIC KICTKH.

17.  Oprannueckue OMOMOJEKYJIbI KIETKU U UX (PYHKIIUU.

18. XuMHUecKHe 3JEMEHTHI, BXOSIIHNE B COCTAB OPraHU3Ma

19. KakoBo 6uosnorndyeckoe 3Ha4€HUE OCIKOB?

20. B uem oTiamuue oOpaTUMOI JeHaTypaluyu oT HeoOpaTUMON?

21. Kaxkue ¢akTopbl BbI3bIBAIOT KOATYJISIUIO OEIKOB?

22.  KakoBbI NPOYKTHI THAPOIU3a OeaKa?

23. Kakwue ¢akTopsl BbI3BIBAIOT IMAPOIN3 OeiKa?

24. Kakue 11BETHBIC pPeaKIMi Ha aMUHOKHUCIIOTHI U OCJIKU BbI 3HaeTe?

25. Kakue 6enku Ha3bIBaroT riao0yssspubiMu? [IpuBenute npumepsl.



26.
27.
28.
29.
30.
31.
32.

33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

43.
44.
45.

46.

47.
48.
49.
50.

51.
52.
53.
54.

55.
56.

57.
38.

59.
60.

VYkaxute cBOWCTBA OEJIKOB KaK KOJUIOMIOB.

K kakoii rpyrmre 6enkoB oTHOCUTCS koJutareH? KakoBbl ero cBoiicTBa?

K kakoil rpynie OeinKoB OTHOCUTCS T€MOTJIOONH?

Kakwue Turbl cBsi3eil 0OHapyKeHbI B MOJIeKyJe Oenka?

[lepeuncnure PU3NKO-XMMHUECKHAE CBONCTBA OEIKOB.

Kakwue peareHTbl 0caxaaioT OenKu?

Yro o3HauaeT BBIPAKEHUE "KATAJUTUYECKUN XapakTep OOMEHHBIX
nporecco"?

KakoBa ponb ()epMEHTOB B )KHUBBIX OPIaHU3MAX ?

KakoBa xumuueckas npupojga GepMeHTOB?

Yro Takoe «anopepMeHT», «KopakTop»?

Kakue Mosnekyiipl Ha3bIBalOT MpopepMeHTaMu?

B uyem nposiBisiercs cBsA3b (EPMEHTOB U BUTAMUHOB?

B yem cymHoCTh MeXaHu3Ma OHoKaTann3a?

Kak aeiicTBYIOT akTUBATOPBI U MHTHOUTOPHI (hepMEHTOB?

Ha xakux npuHIMnax noctpoeHa kinaccuduxanus GpepMeHTOB?

B cocraBe kakux ¢pepMeHTOB 0OHApy>XKeH BUTaMUH B3?

Kakue xumuyeckue mOpoLecchl KaTalu3UpyHOT (EPMEHTHI, COAEpKallue
BuTamMuH B1?

Kakue pepMeHTHI BXOJAT B KJ1acc ruiposas3?

[Touemy (epMeHTHI yBEIUYMBAIOT CKOPOCTh XUMHUECKON peakiuu?

Kakue ¢aktopbl BIUSIOT Ha aKTHBHOCTh (EPMEHTOB?
Knaccuduxanust nunuaoB no GyHKIUSAM, BBITOJTHIEMbBIM

B OpTraHHU3Me.

[IpuBeauTe XapakTEPUCTUKY MKUPHBIX KUCIOT, BXOISAIIMX B

COCTaB >KMBBIX OPIraHU3MOB.

HenacellieHHbIe KUPHBIE KUCIOTHI, KX POJIb B OpraHU3ME.

3anacHsble munuael. Kakue coemraenust oTHOCAT K ¢ochornuiepuaam?
Kakune munuasl OTHOCAT K TpynIe JEUUTHHOB?

MemOpaHHble JMNUIBL, BBINIOJHAONUME (DYHKIMHM MEXaHUYECKON
OCHOBBI MEMOpaH USIBJIAIOIIMECS PELENTOPaMU Ha €€ TIOBEPXHOCTH.
JIunuel, BRIMOJHSONME (GYHKIUN OMOJOTMYECKUX CUTHAIIOB (CTEPOUIBI U
TEPIICHBI).

[lepeBapuBaHr€e U BCaChbIBaHUE JUNUAOB B MHILEBAPUTEILHOM TPAKTE.
Kakue npupoansie MoHOCaxapuabl BaM n3BecTHBI?

Oxapakrepu3yiite NPUPOAHBIE MOHOCAXApHJbl, OTHOCSIIHMECS K TpyMIe
r'eKCOo3.

HabGmonaercst 11 MyTapoTtaius B pacTBOpax MaiabTO3bl, Caxapo3bl?

Kakue coenuvHeHus OTHOCAT K Mykomnonucaxapunam? Kakue QyHKIMu
BBITIOJIHSAIOT 3TUCOEIMHEHMSI B dKUBOM OpraHu3me?

B kakux OpUPOAHBIX  COEAMHEHHUSX  BCTpedaroTcss pubo3a U
ne30Kkcupuoo3a’?

B cocraBe kakux nonucaxapugoB OOHAPYKEHbI YPOHOBBIE KUCIOTHI?
KakoBa 6uonoruueckasi pojib BATAMUHOB?

Kakue BUTaMUHBI MOTYT CUHTE3UPOBATHCS B OPraHU3Me YeloBeKa?
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78.
79.
80.
81.

82.
83.
84.

85.
86.

87.
88.
89.
90.
91.
92.

93.

KakoBel ~ mpUYMHBI,  BBI3BIBAIOIIME  ABUTAMUHO3BI,  TUINO- U
TUIIEPBUTAMUHO3bI?

B kakux enuMHUIIAX TPUHATO BBIpaXKaTh CojAep)kaHHe BUTAMUHOB A u D B
IpOayKTax?

Kakue opranbl Ha3bIBaIOTCS KEJI€3aMU BHYTPEHHEU CEKpeLnu?

Kaxkue coenquHeHust OTHOCST K TOpMOHam?

Kakue ropMOHBI SIBISIOTCS OETKOBBIMHA MOJICKYIaMH?

[Iepeuncnure n3BecTHbIC BaMm cTeponiHbIE TOPMOHBI.

Ha3zoBuTe ropMOHBI, KOTOPBIE SBJIAIOTCA NPOU3BOJHBIMU aMUHOKHCIIOT.
HazoBute ocHOBHbBIE PYHKIIMKM HYKJIEHHOBBIX KUCIOT?

B 4em cocTouT oTiInuMe HyKJIEOTUIOB OT HYKJIEO3UI0B?

Kak  Ha3pIBalOT  COEOUHEHHUS, KOTOPBIE  SBIISIOTCA

dbochaTHbIMU dPUPAMUHYKIICO3UIOB?

B dem 3akmrodaeTca «IpUHIUIT KOMIUIEMEHTAPHOCTI ?

Kakue ocHOBaHUS SBIISIIOTCS. KOMIUIEMEHTAPHBIMUA?

HazoBuTe mpoyKThl MOJHOTO TUAPOJIN3a HYKIEHHOBBIX KUCTIOT?

HazoBute nupumMunHOBBIE OCHOBaHUs, BXoadmue B coctas JJHK.
Ha3zoBute nmyprHOBbIE OCHOBaHUs, BXoadiue B coctaB PHK.
OxapakTepu3yuTe CTaIMM IPOLECCa TPAHCKPUIILUU.

Kakue KOMIOHEHTHI BXOJAT B COCTaB «MHUIMHUPYIOLIETO

KOMIUIEKCa»,  00pa3yromierocs Ipu  TPaHCISALHUH

TF€HEHTUYECKOro Koja?

Oxapaxkrepusyiite ocooeHHoctu cTpykTypbl PHK.

Urto Takoe «KOAOH»?

UTo TaKO€ «aHTUKOJIOH»?

OyHKIUU OENKOB: KaTAIMTUYECKas, PEryJsITOpHAas, COKpaTUTEIbHas,
CTPYKTYypHasi, TpaHCIIOpTHas, 3aiuTHas. [IpuBenure npumepsl.

[IpuBeauTe o0IIyIO0 XapaKTEPUCTHKA MPOTEUHOTEHHBIX AMUHOKHUCIIOT.
Kakune kauecTBEHHBIE pEaKIIUU Ha KOMIIOHEHTHI HYKJICOTU0B?

Kakue knmaccel epMEHTOB HyXAarOTCs B KO(epMEHTax IJisi MPOSBICHUS
AKTUBHOCTHU?

[IpuBenuTe KaaccuPuUKaIMIO MOJUCAXAPUIOB.

KakoBbl OCHOBHBIE MOJIX0/1bI K WAESHTU(PUKAIIMN HEU3BECTHOIO YTJIEBOJIA B
pactBope?

OnuHakoBa JIM PAacTBOPUMOCTH JIMIUAOB B Pa3IMYHBIX OPraHUYECKHUX
pactBoputensix? Kak 370 MOXHO HCHOJIb30BATh 7Sl Pa3/IeNICHUs] JIUMTUIO0B?
OT 4ero 3aBHUCUT CTOMKOCTh 3MYJIbCUH, 00pa3yeMbIX MpPHU CMEITUBAHUH
YKUPOB C BOJOM?

Uto xapakTepHu3yeT KHUCIOTHOE YUCIO KUPA U KaK €ro MOKHO U3MEPUTH?
Uto xapakTepusyeT HOAHOE YHUCIIO KUPa U KaK €ro MOXKHO U3MEPUTH?

Ha xaxoM cBOMCTBE JEIIMTHHOB OCHOBAHO MX BBIJEJICHUE?

K kakoit rpynne otHocuTca XxojectepuH? C  MNOMOLIBIO  Kakou
KaueCTBEHHON peaKkliy €ro MOXHO OOHAPYKUTH?

Uro Takoe OTKphITas cucrema?



94. TlouemMy OOMEH BEIECTB M PHEPTUU KUBOW CUCTEMBI C BHEIIHEH cpeaoi
SBJIIETCSI OCHOBHBIM YCJIOBUEM MOJJEP/KAHUS )KU3HU KJIETKU, HCTOYHHUKOM
e€ pocTa v pa3BUTHSI?

95. Yrto Takoe OCHOBHOM 00OMEH, META0OIM3M 1 META0OIUTHI?

96. Uto Takoe mpPOMEKYTOUHBIH 0OMEH?

97. UYt0 Takoe BHYTPHUKJIETOUYHBII OOMEH?

98. Ilepeuucnure 3Tambl OCBOOOXKIEHUS SHEPIrUM XUMUYECKHUX CBSI3€U OpT.
coeqUHEHUN?

99. OxapakrepusylWTe COBPEMEHHBIE METOIBI, MPH IOMOIIM KOTOPBIX
U3y4aeTcsi OOMEH BEIIECTB B )KUBOTHOM OpraHU3ME.

100. Yto coboit npencrapnsaeT 1k Kopu. XapaktepeH a1 OH JJIsI MBIIICUHON
TKaHu? B xakom Buzae peanuzyercs?

101. Kakue xene3bl BHYTPEHHEH CEKpELUH Y4acTBYIOT B PETyJIsILIUM OOMEHa
YIJIEBOJOB B OpPraHU3Me KUBOTHBIX U YeJIOBEKa?

102. YTto Takoe MOJHOLEHHbBIE U HENOJHOIIeHHbIe Oenku? [IpuBeauTe npumepsl.

103. Kakne aMMHOKHCIIOTBI OTHOCAT K HE3aMEHHUMBIM JIJIS YEJIOBEKa?

104. KakoBbl OMos0ornyeckre pyHKIUU CBOOOJHBIX aMUHOKHUCIIOT?

105. B kakux mpoleccax HCHOJB3YIOTCS aMUHOKHUCIOTBHI, IMOCTYNHBIIME U3
KHIIIEYHUKA B KPOBB?

106. KakoBa 10J11 MOYEBHHBI B HEOEJIKOBOM a30T€ KpoBU? Moun?

107. KaxkoBa poiib neuenu B azotuctom oomene HK?

Tembl 1151 MOATOTOBKH pedepaTos:

Butamunsl rpynmnsl A. XUMUYECKOE CTPOEHUE 3TUX BUTAMUHOB.
Burtamunsl rpynnel D. Xumuueckoe CTpOEHHE 3TUX BUTAMUHOB.
Buramun E, yyacTtre ero B OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX MPOLECCAX.
Butamun K u ero 3Hauenus st CBEpTbIBAHUS KPOBH.
Butamun F 1 ero posib B muiacTHuecKoM 0OMEHe.
Butamun B;, xumuueckas mpupona, poiab TuamuHnupodochara B
YTJIEBOJHOM OOMEHE.

7. Butamun B,, ero crpoeHue u y4actve B OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKuusix.

8. Buramun B3, yuactue ero B 00pa3zoBaHUU KOOH3UMA A.

9. ButamuH Bs, cTpykTypa 1 ydacThe B IEPEHOCE aTOMOB BOJOPOAA B COCTaBe
HA/IL.

10. Buramun Bg, ero ¢opmpl. 3HadueHHWe 711 OCYIIECTBICHUS pEaKIUn
NepeaMUHUPOBAHUSA JEKapOOKCUIMPOBAHUS aMUHOKHCIIOT.

11. Buramun Bj; kak anTHaHEeMHUYECKHI (aKkTop.

12. Butamun Bc Kak TMepEeHOCYUMK METWIIBHOW, OKCHUMETWICHOBOM U
(bopMHIIBHOM TpyI.

13. Buramun H, ero ctpoeHue u posib B peakiusx KapOOKCHINPOBAHUS.

14. Buramun C, cTpoeHue ero BOCCTAHOBICHHOW U OKUCIEHHOUN (popM.

15. XomnuH, ero poib B KQ4ECTBE MOCTABIINKA METHIBHBIX FPYIIIL.

16. JIunoBasi KUCIOTA, POJIb B YTJIEBOAHOM U JTUMUIHOM OOMEHE.

17. Buramun B;s, ero yuactue B nepeHOCe OJIHOYTIAEPOAHBIX (hparMeHTOB.

A



18. B3auMoCBsA3b HYKJIEHMHOBBIX KUCIOT U OEIKOB.

19. B3auMocBsA3p 00MEHA HYKJIEMHOBBIX KUCIIOT U YIJIEBOJIOB.

20. B3auMocCBs3b 00MEHA HYKJIEHHOBBIX KHCIIOT ¥ JIUTIHA/IOB.

21. BzaumocBs3b OEIKOBOrO U YIIEBOJHOTO OOMEHA.

22. BzaumocBsa3b 00OMeHa OEIKOB U JIUIHJIOB.

23. BzauMocBs3b OOMEHa YTJEBOJOB W JIMIUIOB; Pojib aneTui-KoA B sTom
npolecce.

24. Metaboan4eckuil ypoBEHb PETYIISIUU.

25. OnepoHHBIN YPOBEHD PETYJIIALINU.

26. KneTouHbIil ypOBEHb PETYIISIIIMU MPOIECCOB KU3HEACATEILHOCTH.
27. OpraHu3MeHHBIN YPOBEHb PETYIIAIINH.

28. IlonmynALMOHHBIN YPOBEHb PETYJISIIIUU.

Bonpocsl k 3k3amMeny

Crarnyeckast OMOXUMHUSA: CTPOCHHE U (PYHKIMU OMOMOJICKYJT

1. XHUMHUYECKUI COCTaB KUBBIX cucTeM. Kinaccupukanus XUMHYECKUX
AJIEMEHTOB IO PACIPOCTPAHEHHOCTH B JKMBBIX CHCTEMax. bHosornueckoe 3Ha4eHHE
BOJIbl 1 HEOPTaHUYECKUX COCAMHEHUM.

2. Knaccudukarusi opraHuyeckuxXx COEJUHEHHM Ha OCHOBE CTPOCHHS
VIJIEPOJHOTO CKejleTa W Haimuuusd  (yHKUMOHANBbHbIX rpymm. Ilonstue o
IeTePOLUKINYECKUX COEIMHEHUSX, Ba)KHEHIINWE TMPEICTaBUTENN, OHOJIOTUYECKOE
3HAYECHUE.

3. KapOoHoBble KUCIOTHI: Ki1accupuKaiusi, CTpPOCHHE, CTEPEOU3OMepus U
OMOJIOTHYECKOE 3HAUEHHWE BaKHEUIMX TMpeacTaButeneii. B3aumomnpespaiieHue
HACBILIEHHBIX, HEHACBIICHHBIX, TUIPOKCU- U OKCOKHCIIOT. KauecTBEeHHbIE peakuu Ha
MOJIOYHYO ¥ TN POBUHOTPAJIHYIO KHCIIOTHI.

4. AMMHOKHCIIOTBI: OITpe/ieJIEHUE, OOIINI TJIaH CTPOEHUS, CTEPEON30MEPHSI.
Knaccudukanms aMUHOKHUCIOT IO CTPOEHUIO M CBOMCTBaM OOKOBOrO paauKana,
KAaueCTBEHHbIE PEAKIIMU PA3IMYHBIX MTPEJACTABUTENCH.

5. AMMHOKHCIIOTBI: PEAKUUs TMOJUKOHJEHCAIlUU, CTPOEHUE MENTUIHOU
cBs3u. KauecTBeHHas peakiysi Ha MENTUIHYIO CB3b. [lepBuuHasl cTpyKTypa Oelnka,
OMOJOrNYECKOE 3HAUCHUE.

6. Bropuunas u  TpeTuyHas  CTPYKTypbl Oeika: THUNBl  CBSI3EH,
CTAOWIIM3UPYIONMIUX  CTPYKTYpY, OCOOCHHOCTHM  CTPOCHHUS  TJOOYJISPHBIX |
bubpuuspHbIX O0enkoB. CTPYKTYpHBIE O€IKU KUBBIX CHUCTEM (KOJUIareH, KepaTHH,
bubpoun).

7. [IpocTtble M CHOXKHBIX OEIKH, OCHOBHBIE TPYIIIBI CIOXKHBIX OEJIKOB.
YerBepTUuHasi CTPyKTypa Oenka: MPOCTPAHCTBEHHOE CTPOEHHE, THUIIbl CBS3EH,
CTa0MIIM3UPYIOMIUX CTPYKTYpY. PYHKIMOHABHBIE OCOOCHHOCTH OJIMTOMEPHBIX OEJIKOB
(Ha mpuMepe reMoryioonHa).

8. KucnmoTHO-OCHOBHBIE CBOMCTBA AMUHOKHCIIOT, TICNTHIOB M OCJIKOB,
MOHATHUE 00 U302JICKTPUUECKON TOUKE, OMOJIOTHYECKOE 3HAUCHHE.
9. benkun mmasMbl  KpOBU: TMPOMCXOXKJICHHE, OCHOBHBIE (pakiluu,

OMOJOTMYECKOE 3HAUCHUE.
10.  Monocaxapubl: K1accuuraius 1o XMMHUYECKON CTPYKType, CTPOEHUE U



OMOJIOrMYECKOE 3HAUEHME BaXHEWIIUMX MpeicTaBuTenedl. Buael u3zomepun
MOHOCAXapHu0B, B3AUMOITPEBPALLEHUE U30MEPOB (HA MPUMEPE TIIFOKO3bI, pUOO3bI WIH
bpykTO3BI), OMOTOTHYECKOE 3HAUCHUE.

11. BaxuHedmme XUMUYECKHE CBOICTBA MOHOCaxapuaoB (peakuuu
OKHCIICHHUSI, BOCCTAHOBJICHUS, OOpa3oBaHUsS TIMKO3UIOB U (PochopHbIX 3PUpPOB),
ouonornyeckoe 3HaueHne. KauecTBeHHbIE peakiy Ha TIIIOKO3Yy U (QPYKTO3Y.

12.  Omurocaxapuipl: TOHATHE, KIACCU(PUKAUUSA [0 YHUCIY MOHOMEPHBIX
3BEHBEB U BOCCTAHABIIMBAIOLIEH clIOcOOHOCTH. CTpoeHHe U OMOJIOrMYECKOE 3HAUCHHE
BOKHEHIINX IACAXAPHUIOB.

13. Ilonucaxapuabl: KiaccuuKkanus, CTPOCHHE U OMOJIOTMYECKOe 3HAaUE€HUE
BOKHEHIINX NpeacTaBuTencii. KauecTBeHHas peakuus Ha Kpaxmall.

14. Jlunuas: omnpenenenue, kinaccupukanus. Ilonarue o cTpoeHun u
OMOJIOTUYECKOM  pOM  HEOMBUIAEMBIX  JUIUAOB. Kparkas  xapakTepuCTHKa
KUPOPACTBOPUMBIX BUTAMUHOB.

15. JKupHble KHUCIOTBI: ONpEIEICHUE, CTPOCHHUE, (PUIUKO-XUMHUUYECKUE
CBOMCTBa M OMOJIOTMYECKOE 3HAUCHHE BAKHEUIINX MpencraBureneid. KauecTBeHHas
peakiysl Ha HEHACHIILIEHHbIE )KUPHBIE KUCIIOTHI.

16. Tpurnuuepuabl: CTPOEHHE, CBSI3b MEXAY CTPOCHUEM U (PU3UKO-
XUMUYECKUMH CBOMCTBaMH, OHMOJOTMYECKOE 3HaueHue. BakHeillne XWMHYECKHE
peaklUuy TPUTIIMLEPUAOB: THAPUPOBAHNUE, OMBLIEHUE, TAIOT€HUPOBAHUE.

17.  ®ochonunuasl: knaccudukamus, CTpOEHUE, CBSI3b MEXKAY CTPOCHUEM U
bu3uKo-xuMU4YecKuMu  cBolictBamu. Ponb  dochomumumoB B - GopMupoBaHUH
OMOJOrHYecKUX MeMOpaH U JIMTIOMTPOTEUHOB KPOBH.

18.  JIumompoTeuHbl KPOBU: IUIaH CTPOEHUS, MIOHSATHE O COCTaBE U (PYHKIUSIX
OCHOBHBIX KJIaCCOB.

19. Crpoenne u (QyHKIMH OHOJOTHMUYECCKUX MEMOpaH: pOJIb JIUIHJIHBIX,
OEJIKOBBIX M YTJIEBOAHBIX KOMIIOHEHTOB.

20. CnocoObl TpaHCHIOpTa BEIIECTB Yepe3 Ouosiornueckue MeMOpaHbl. Poiib
MeMOpaH B MOJJIep>KaHUM MOHHOTO TOMEO0CTa3a KJIETKU U BHEKJIETOUHOM CPEJIbl.

21. A30THUCTBbIE OCHOBaHHUS, HYKJIECO3HJbl U HYKICOTUIBL: KiaccupUKaIus,
IJIaH CTpOEHus, Ouojornyeckoe 3HaueHue. [Ipou3BoAHBIE HYKJIEOTHIIOB —
OMOJIOTMYECKU aKTUBHbBIE BEIECTBA.

22.  PHK: Buabl, CTpoeHHE, MPOCTPAHCTBEHHAs] KOH(UTYypalus, THUIIbI
XUMHUYECKHUX CBSI3€H B MOJIEKYJIe, JIOKAJIM3alUs B KJIETKE, OMOJIOrHYecKOoe 3HaUCHHUE.

23.  JIHK: ctpoenue, mpocTpaHCTBEHHAss KOHPUTYPAIIHSI, TUITHI XUMUYECKUX
CBsI3€i B MOJIEKYJI€, JIOKAIU3alHs B KJIETKE, OMOJIOTHYECKOE 3HaUCHHE.

JAnnaMmudeckasi O0MOXUMMSI: MeTA00JU3M. DH3UMOJIOTHS M OHOJI0OTHYECKOe
OKHCJICHHE

24. Metaboausm: OnpeIeNICHUE, COCTAaBJISIOIINE, CBOIICTBA.
KoMmmaptMmeHntanuzamuss Metaboiu3mMa Ha ypOBHE KIETKM — MeETaboJuYecKue
GyHKIMY Pa3IMYHBIX KJIETOUHBIX OPTaHesl.

25. HWurterpamuss U peryjsiudg  MeTa0oiiu3mMa. YPOBHU  PETyJISLMU
MeTaboau3Ma: BHYTPUKICTOYHBIM, MEXKKICTOUHBIM, IEHTpajdbHbIA. EauMHCTBO
HEPBHOM, YHAOKPUHHOW Y UMMYHHOUM CUCTEM B PEryJsiIUU MeTa0oJIM3Ma.



26. TopMoHbI: ompeneneHre, CBOMCTBA, KiacCH(UKAIUs MO XUMUYECKON
npupoze. Kparkas XxapakTepucTuKa CTEPOUAHBIX TOPMOHOB.

27. TopMOHBI: MEMOpaHHBII M BHYTPUKJIETOUHBI THIBI JCUCTBUS Ha
KJIETKU-MUIICHN, CpaBHUTENbHAs XapaKTepucTHKa. MexaHusM MeMOpaHHOTO
JEUCTBUS HA IPUMEPE aJCHUIATHHKIA3HON CUCTEMBI.

28. ®epMeHTHI: ONpENEICHUE, CPAaBHUTEIbHAS XapaKTepucTuka (PepMEHTOB
U He- OMOJIOTHYECKUX KaTaIH3aTOPOB.

29. ®epmentsl: ompenenenue, crtpoeHue. KodepmeHTsl U KOaKTOpHI,
XUMHYECKas MpUpoia U GyHKIIUH.

30. BurtamuHel W BUTAaMHUHONOJOOHBIE  BEIECTBA:  OMNpEENICHUE,
kiaccudukanus, ouonornyeckoe 3HaueHue. KobepmentHas QyHKIUs BATAMUHOB Ha
npumepe GpepmerToB mukia Kpeodca.

31. Mexanusm (pepmenTaTuBHOrO Karanuza: teopun ®Pumepa, Komnutanaa,
IIPOMEKYTOUHBIX coequHeHUU. CyIIHOCTh ()EPMEHTATUBHOIO KaTalau3a C IO3HIIMMA
TEPMOIUHAMUKHU.

32. MexnyHapoaHas kiaccuUKalMs M HOMEHKJIAarypa (EepMEHTOB:
MPUHIUI TTOCTPOEHHUS, KJIACCHI U MHUPPbI (PEPMEHTOB. XapaKTEPUCTUKA U MPABHIIA
COCTABJICHHSI Ha3BaHW (DEPMEHTOB Ka)KJOro Kiacca (IpUMEpPHI M3 PEaKlMil LHKIA
KpeOca, rnukonm3a, TIIOKOHEOT€HE3a, OKUCIICHHS >KUPHBIX KHUCIOT U OOMeHa
AMHHOKHCIIOT).

33. ®epMeHTHI: 3aBUCHUMOCTb CKOPOCTH (DEpMEHTATHUBHOW pEakUuu OT
TeMriepatypsbl, pH, koHIIeHTpanuu ¢pepmeHTa u cyocrpara. YpaBHenus Muxasnuca —
Menten u JlaitnyuBepa — bepka.

34. Buasl  perynsumd  akTUBHOCTH  (epMeHTOB.  CpaBHHUTENIbHAS
XapaKTEPUCTHKA KOHKYPEHTHOTO M aJUIOCTEPUYECKOIO0 MEXAaHWU3MOB DPETYJISILHH,
IpUMEpPBI, OMOJIOTHYECKOE 3HAUCHHE.

35. Buabl perynsuuMyd akTUBHOCTH (PEpPMEHTOB. Perynsiuusi akTUBHOCTH
(GepMEeHTOB yTeM KOBAJIEHTHOW MOAU(PUKALMU U UHIYKUUHU-PENPECCUU, TPUMEPHI,
OMOJIOTHYECKOE 3HAUCHHE.

36. ®DepMeHThI KPOBU: MPOUCXOXKICHHE, OMOTIOTHYecKre (PYHKIUU, 3HAUCHUE
B JabopaTtopHod guarHoctuke. IIpumeHeHue ¢(epMEHTOB Kak aHaJIUTHYECKUX

PEaKTUBOB.
37. Otanbl  W3BJCYEHUS  DHEPrUM M3  MUTATEIbHBIX  BEIECTB:
MTOATOTOBUTEIIbHBIMN, ITPOMEKYTOUHBIN oOMeH, MHTOXOHIPUAIIbHBIN.

Maxkpooprudeckue coenuHeHusi kinetku. Kpearundocdar: cuHTe3, pacmaj,
OMoIOoTHYECKOE 3HAYCHUE.

38. AT®: crpoenue, myTH oOpa3oBaHHUs U HCIOJB30BaHUS B KJIETKE.
CpaBHuTENBHAS XapaKTEPUCTHKA OKHUCITUTEIIBHOTO u cyOcTpaTHOTO
dbochopunupoBanusi. Peakumu cybcrpatHoro ¢ochopuiMpoBaHrs B TIUKOIN3E H
nukie Kpebcea.

39. Iukn Kpebca: nokanuzanusi B KIETKE, peakuuu, (QepMeHTHI,
OMoIorHUecKoe 3HAUCHHE.

40. Hukn Kpebca: perymsimms, >HepreTudeckwii OanaHc, OHMOJIOTHYECKOE
3HayeHue. Ca3b nukia Kpebca ¢ 0OMEHOM YTIIEBOAOB, TUTTUIOB U OSITKOB.

41. Kodepmentsl Ouomormyeckoro okucinenus (HAJT, HAJDT, DAJI,



aCKOp6I/IHOBaSI n JUIIocBasl KHCJIIOTHI, Y6I/IXI/IHOH, I‘CM)Z INIOHATHUC O CTPOCHHHU,

OMOJIOrnYecKoe 3HadyeHue. DHepreTrdeckas d>(GekTuBHOCTL Ookuciaenus HAJ[T- u
DA JI-3aBUCUMBIX CyOCTpa-TOB B JbIXaTEIIbHOM 1IETIH.

42. @epMEHTHbIE CHCTEMBbl TKAHEBOTO JbIXaHUS W  OKHCIUTEIHHOTO
dbochopunupoBaHus: MOHATUE O CTPOEHUHU, JCHCTBHE B YCIOBUSX COIPSDKCHHUS M
pazoOieHus, Onojornyeckoe 3HaueHue. XeMuocMoruueckas teopus [1. Murtdena.

43. TlonsTHe 0 KCEHOOMOTHKAX, OMOIOTHYECKasT POJb. ITanbl MeTaboIM3Ma
JTUTIO(PMIBHBIX KCEHOOMOTHUKOB: PEAKITUN OKUCIICHUS M KOHBIOTAITUU. DTAaHOJ: CXeMa U
sHepreTudeckuii 6amanc okucieHus 70 CO» u HyO.

44, MUKpPOCOMAJILHOEC OKHCIICHHE: CYIIHOCTh W OHOJIOTMYECKOE 3HAYCHHUE
MOHO- ¥ JHOKCHUTCHAa3HBIX peakiuid. Polb MOHOOKCHUTCHA3HBIX pEaKIHWi B
MeTaboIM3Me KCEHOOMOTHKOB (Ha IIpuMepe OeH30I1a).

45. Ilytm wucnoyib30BaHMsl KUCIOpoAa B  peakuusx OMOJOTUYECKOTO
okucienns. CBOOOJHOPAIUKANBHBIA TYTh WCIOJB30BaHUS KHCIOPOJa B KIIETKE:
CYIIIHOCTh ¥ OMOJIOTHYECKOE 3HAUYCHUE.

46. AHTHOKCUIAHTHAs 3aIuTa KJICTKH: dbepMeHTaTUBHOE u
He()epMEHTATUBHOE 3BEHBSI, POJIb BUTAMUHOB M MHUKPOAJIEMEHTOB, OMOJIOTHYECKOE
3HAYCHUE.

JIuHaMuyeckasi 0MOXUMMS:

OO0OMeH yriieBoa0B, JIUIU/I0B, 0€JIKOB U HYKJI€MHOBBIX KHCJIOT.

BuoxumMnyeckue ucciaea0BaHus B MeIMLIIMHE

47. OOMeH yrJeBOoJIOB B KJIETKE: TTTUKOJIN3, JIOKAIU3AIIUS B KIIETKE, PEaKIIUH,
(dhepMeHTBI, OMOJIOTHYECKOE 3HAUCHHUE.

48. OOMeH yIJIeBOJIOB B KJIETKE: IJIMKOJNU3 a’pOOHBIH M aHa’pOOHBIH,
peryisiuusi, OJHepreTudyeckuid OamaHc, Ouosiornuyeckoe 3HaueHue. bpoxeHue:
MOHATHE, CXOJCTBOC ITMKOJHM30M M OTJIUYHE OT HETO.

49.  OOMeH yrJIeBOJIOB B KJIETKE: cxeMa oOMeHa Iirok030-6-pocdara. Ilonstre
o0 mneHro3odochaTHOM MYyTH, CHUHTE3€ U pacnaje TIJIMKOreHa, OHOJOTHYECKOE
3Ha4YCHHUE.

50. OOMeH yriieBOJIOB B KJIETKE: CXeMa 0OMeHa MTUPOBUHOIPAIHON KUCIIOTHI.
Peakiun oOMeHa MOJIOYHOHN KHCIIOTHI B Pa3JIMYHBIX TKAHAX. DHEPTreTHYCCKUN OaaHC
okuciieHus: MojouHor kucinotel 1o CO, m H,O. Iluxkn Kopu, Omomormueckoe
3HAuYCHUE.

51. OOMeH yrIJIeBOJIOB B KIETKE: TIJIFOKOHEOTEHE3, PEaKIMH, CyOCTpaThl,
(bepMeHTBI, perysius, OMOJOTUIECKOE 3HAUCHHE.

52.  Poab TOpPMOHOB ¥ HEPBHOM CHUCTEMBI B PETYJISIIIUK YTICBOJTHOTO OOMEHA.
buoxumuyeckrue mMmokazaTe M KPOBH, XapaKTEPU3YIOIIME COCTOSHUE YTIIEBOIHOTO
oOMeHa.

53. OOMeH UOUAOB B KIETKE: OKHUCICHHE >KUPHBIX KHUCIOT, JTallbl,
JIOKaIu3anus

B KJIETKE, peaKInuu, pepMeHTbI, OMOJIOrMYEeCKOe 3HAUCHHUE.

54. OOMeH NTuUnuA0B B KJIETKE: OKHCIEHUE YKUPHBIX KUCIIOT, SHEPreTUUECKUI
OamaHc (Ha TMpUMEPE OKHUCICHUS JIMHOJIEHOBOM KHUCIOTHI). CpaBHUTENbHAS



XapaKTEepUCTHUKA YTJIEBOIOB U JUMUAOB KaK HCTOYHUKOB YHEPTUU B KIIETKE.

55. OOwmeH MIHIOB B KIETKE: cxeMa oOMeHa arleTHIKOdH3UMa A, ITOHSATHE O
CUHTE3€ JKUPHBIX KHCJIOT, CPaBHUTENIbHAS XapaKTEPUCTUKA CHUHTE3a W OKHUCIICHHUS,
ononormdyeckoe 3HaueHue. HeszaMeHuMble KUPHBIE KUCIOTBI: CTPOEHHE MU
OHMOJIOrMYECKOE 3HAUCHHUE.

56. OOmeH nuNHUIOB B KIETKE: TMOHITHE O CHHTE3¢ M pacrnane
TPUTIHMIIEPUAOB, YCIOBHUS, OHOJOTMYECKOE 3HAYEHHE. DHEpPreThdyeckuil OanaHc
okucyienus raunepuna 10 CO, u HyO.

57. OOMeH ITUNUAOB B KJIETKE: cXeMa 0OMeHa alleTUIKOdH3UMa A, MOHSTHE O
CUHTE3€ XOJIECTEpUHA, IyTH €ro IMOCTYIJIEHUS M WCIOJb30BaHUS B OpraHu3Me,
OMOJIOrHYEeCcKOe 3HaYCHUE.

58. OOMeH IMMUA0B B KIETKE: cXeMa OOMEHa aleTUIIKOPH3UMa A, CTpOeHUE
KETOHOBBIX TeJ, MOHATHE OO0 MX CHHTE3€ M pacnaje, OMOJIOrMYecKoe 3HaueHUE.
OHepreTuyeckuii 0amaHc OKHCIEHUA TujapokcumacisHol kucinotsel 1o CO, u H,O.
KauecTBeHHas peakiysi Ha KETOHOBBIE TENA.

59. Poap rOpMOHOB M HEPBHOM CHUCTEMBI B PETYJISIUHU JUIUIHOTO OOMEHA.
buoxumuyeckue mnoka3aTeiaud KpOBH, XapaKTEPHU3YIOLUIUE COCTOSIHUE JUIUIHOTO
oOMeHa.

60. OOMEH aMHHOKHCJOT B KIETKE: peaKkluu AeKapOOKCHIMPOBaHUS,
dbepMeHTBI, Ouoornueckoe 3HadueHue. Mcmosb3oBaHUE aMUHOKHUCIOT JJisl CHHTE3a
OMOJIOTUYECKU aKTUBHBIX BEIECTB (HA MIPUMEPE aApEeHATIMHA WIH alleTUIIXO0JINHA).

61. OOMeH aMHHOKHCIOT B KIETKE: pEaKIuu TepeaMHUHUPOBAHUS,
dbepMeHTB, Omomormueckoe 3HadueHwe. Cynapba  0e3a30THCTOrO0  OcTarka
aMUHOKHUCIOT. KeToreHHble U IIFOKOT€HHbIE AMUHOKHCIIOTHI.

62. OOMeH aMMHOKHCJIOT B KJICTKE: ITOHATHE O 3aMECHHUMBIX, HE3aMCHUMBIX,
YaCTUYHO M YCJIOBHO 3aMEHHUMBIX aMHUHOKHCIIOTaX. Peakiuu cuHTe3a 3aMEHUMBbIX
amunokucnot (Ha npumepe ['JIY, I'JIH, ACII, AJIA). CBs3p 0OMeHa aMHUHOKHUCIIOT C
0OMEHOM YTJIEBOJIOB U JIUTIHIOB.

63. OOMEeH aMHUHOKHCIOT B KIETKE: PEAKUUU MPSIMOr0 U HEMpsIMOro
JIe3aMUHUPOBaHMs, (PepMeHThI, Ouosiorndeckoe 3HaueHue. OOpa3oBaHHME aMMMHAKA,
€ro TOKCUYHOCTh U IyTH 00€3BPEKUBAHUS.

64. OOMEH aMUHOKHCIOT B KJETKE: IHMKJI MOYE€BHMHOOOpa30BaHUS,
JIOKaNIU3alus B Opranu3Me, peakiuu, (epMeHThl, OMOJIOrMYeCcKOe 3HAYEHHUE, CBS3b C
peaknusIMH JIe3aMUHUpOBaHus U 1ukiiom Kpeoca.

65. buocunTe3 Oenka: KpaTKas XapaKTEPUCTHKAa OCHOBHBIX OTarloB.
[TocTTpancnsannonHas Moaudukaius u GOJIUHT OEITKOB.

66. Ilporeomus: Buabl, pepMeHTHI, OHMONIOrHYecKoe 3HaueHue. OCOOCHHOCTH
karabonmm3ma Oenka B JuU30coMax W mpoteacomax. IlyTu wmcmonbs3oBanust (GoHAa
AMUHOKHUCJIOT B KJIIETKE.

67. OOMEH HYKJIEHMHOBBIX KHUCIOT: OMOJIOTUYECKOE 3HAUEHHE HYKJICOTH]IOB,
MOHSATUE O CUHTE3€ W pacmlaje HYKICOTHIOB, peakuuh OOpa30BaAHMS KOHEUHBIX
IPOJYKTOB OOMEHA.

68.  Ponb ropmMoHOB B peryisiiuu OeakoBOro oOMeHa. A30TUCThINA OallaHc.
M cTouHMKN TOJIHOLEHHOTO TuIIeBoro Oenka. KoHeuHble MNPOAYKThI a30THUCTOrO
oOMeHay ueoBeKa.



69. buoxuMuyeckue mOKa3aTeld KpPOBU, XapaKTEPU3YIOUIME COCTOSIHHUE
0esnkoBorooomMeHa. OcTaToOuHbIN a30T IIa3Mbl KPOBU U €TI0 KOMIIOHEHTHI.
KpoBb kak 00bEeKT OHOXMMHUYECKOTO HccheaoBanus. OTaNuus MIa3Mbl U CBIBOPOTKU
KpoBH. MuHepaiabHble BEIIECTBA KPOBHU, OCOOCHHOCTH pACIPEACTICHUS MEXKIY
IUIa3MOH M KJIeTKaMu, OMOJIOTHYECKask POJlb.



