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1. TlepeueHb KOMIETEHHMIl € yKa3aHWeM JTanmoB HMX (OPMHPOBAHHUS B MpoLecce OCBOEHUS
o0pa3oBaTeIbHOM MPOrPaMMBbI

B pesynbrare ocBoenus OITOIT oOydaromuiicss JOMKEH OBIAJETh CIACAYIONIMMHU Pe3yJIbTaTaMH 00yJeHHS
no aucruIuiHe(MoayIno) «bronorunueckas XuMus»:

Ne Konrponupyemsie pazaenst | Kog kontponu- | HanmeHOBaHHE OLEHOUHOTO kana
n/n (TeMBI) AUCIUIUIMHBI pyemoii komrie- | cpencrTBa OLICHUBAHHMS
(pe3ysbTathl 1O pa3aenaMm) | TeHIMH (Wi eé
YacTH) U ee
(dhopMyIHIpOBKa
T10 KEJIAHHUIO
1 Crpoerne u  ¢ynkmun | OIIK-2 YcTHBII OTBeT, [TaTnbammsHas
0EITKOB 1 aMHHOKHUCIIOT CTaHIAPTU3UPOBAHHBIA TECTOBBII IIKana
KOHTPOJIb, 1a00paTOpHBIE PadOTHL, OIICHUBaHUSA
peleHne CUTYallnOHHBIX3 3a71ad,
pedepartsl, mpeseHTan
2 Buramunsr OIIK-2 Y CTHBIN OTBET, [IsTrbannsHast
CTaHIAPTU3UPOBAHHBINA TECTOBBIH IKana
KOHTPOIIh, 1a00OpaTOpHBIE PadOTHL, OIICHUBAaHHUS
pelIeHre CUTYallHOHHBIX3 3a71ad,
pedepaThl, Mpe3cHTAIUH
3 DepMeHTHI OIIK-2 VYcTHBI OTBeT, [TaTubammpHas
CTaHIAPTU3UPOBAHHBIA TECTOBBIH IKana
KOHTPOIIb, 1a00OpaTOpHBIE PadOTHL, OIICHUBAHHUS
pelIeHre CUTYallHOHHBIX3 3a71ad,
pedepaThl, Mpe3cHTAIUH
4 Crpykrypa 1 GyHKIUU OIIK-2 YcTHBI OTBeT, [TaTubammpHas
munraoB. bruonormueckue CTaHIAPTU3UPOBAHHBINA TECTOBBIH IKana
MeMOpanbl. CTpoeHHE U KOHTPOIIh, 1a0OpaTOpHEIE PadOTHL, OIICHUBAHHUS
¢yakaun. TparcopT pelIeHre CUTYallHOHHBIX3 3a7ad,
BEILIECTB uepe3 MeMOpaHy. pedepartsl, mpe3eHTanun
Ilepenaya curHasia B KIETKY
5 Bseaenwne B o0Men Bemiects. | OITK-2 YCTHBIN OTBET, [TsaTubannpHas
Buonoruueckoe okucienue CTaHIApPTU3UPOBAHHBIN TECTOBBIN IIKana
KOHTPOJIb, JIAOOpaTOpHbIE PabOTHI, OLICHNBAHHMS
pelleHre CUTYalMOHHBIX3 3a/1ad,
pedepaTsl, Ipe3eHTAINH
6 OO6MeH yrieBoI0B OIIK-2 YcTHBIN OTBET, [TarubannpHas
CTaHapTU3UPOBAHHBIN TECTOBBIN IIKaJIa
KOHTPOJIb, JIAOOpaTOpHbIE PabOThI, OLICHNBAHMS
pelleHre CUTYalMOHHBIX3 3a/1ad,
pedepartsl, npeseHTanun
7 OOMeH TUNKUI0B OIIK-2 Y CTHBIN OTBET, [IsTubanasHast
CTaHapTU3UPOBAHHBIN TECTOBBIN IIKaJIa
KOHTpOJIb, JJa00paTOpHbIE paboTHl, OLICHUBAHHMS
pelIeHre CUTYallMOHHBIX3 3a]1a4,
pedepartsl, npeseHTanun
8 OOmMeH OcIIKOB u | OIIK-2 Y CTHBIN OTBET, [TaTubanasHas
AMHHOKHCIIOT CTaH/IAPTH3UPOBAHHBIN TECTOBBIH IIKaja
KOHTPOJIb, JJa00paTOpHbIE paboTHl, OLICHUBAHHMS
pelIeHre CUTYal[MOHHBIX3 3a/1a4,
pedepartsl, npeseHTanun
9 O6men HykieotumoB. | OIIK-2 YCTHBIN OTBET, [TarubannpHas
MarpuyHbie OMOCUHTE3HI. CTaHIAPTU3UPOBAHHBIN TECTOBBIN IKana
KOHTPOJIb, Ta00PaTOPHBIE pabOTHI, OIICHUBAHHUS
pelIeHne CUTYalnOHHBIX3 3a1ad,
pedepartsl, npeseHTanun




10 | buoxumus mneuenu. OOmen | OIIK-2 YCTHBIN OTBET, [TarubannbHas
XPOMOIIPOTENHOB CTaH/apTHU3UPOBAHHBIN TECTOBBIH IIKaja
KOHTPOJIb, JJa0OpaTOpHbIE paboTHl, OLICHUBAHHMS
pelIeHre CUTYallMOHHBIX3 3a/1ad,
pedepatsl, pe3eHTann
11 | broxumusi KpOBH ¥ MOYH OIIK-2 VYcTHBI 0TBeT, [TarubannbHas
CTaH/apTHU3UPOBAHHBIN TECTOBBIH IIKaja
KOHTPOJIb, JJa0OpaTOpHbIE paboTHl, OLICHUBAHHMS
pelIeHre CUTYallMOHHBIX3 3a/1ad,
pedepatsl, pe3eHTann
12 | T'opmonsl.  'opmonansHas | OIIK-2 VYcTHBI 0TBeT, [TarubannbHas
perymsinus MeTaboINIecKUX CTaH/apTHU3UPOBAHHBIN TECTOBBIH IIKaja
MPOIIECCOB. KOHTPOJIb, JJa0OpaTOpHbIE paboTHl, OLICHUBAHHMS
pelIeHne CUTYallMOHHBIX3 3a/1ad,
pedepartsl, mpe3eHTaun
13 | dapmaneBTHYECKAS OIIK-2 YcTHBII OTBeT, [TaTubannpHas
6uoxumus. Merabonu3m CTaHAapPTU3UPOBAHHBIN TECTOBBIN LIKaJIa
JIEKapCTB. KOHTPOJIb, JIAOOpaTOpHbIE PabOTHI, OLICHUBAHHMS
pelleHre CUTYallMOHHBIX3 3a/1ad,
pedepartsl, mpe3eHTaun
14 | Beenenne B kimHHuYeckyw | OIIK-2 Y CTHBIN OTBET, [Iarubamibuas
OUOXUMHUIO. CTaHIApPTU3UPOBAHHBIN TECTOBBIN LIKana
KOHTPOJIb, JIAOOpaTOpHBIE PabOTHI, OLICHUBAHHMS
pelleHre CUTYallMOHHBIX3 3a/1ad,
pedepaThl, MPe3cHTAIHH,
MIPOBEJCHUE KPYTIIOTO CTONA

2. Texkyluii KOHTPOJIb YCIIeBA€MOCTH HA 3aHATHAX CEMHMHAPCKOI0 THIA (CeMHUHAphI, MIPAKTUIECKUE
3aHATHS, KIMHUYECKUE PAKTHUECKHE 3aHATHS, IPAKTUKYMBI, TaOopaTOpHbIe paboThl),BKIIIOYAs 3aJaHUs

CaMOCTOSITETIbHOM PaboThl 00YYarOIIUXCS,IIPOBOTUTCS B JOpPMaX:

- YCTHBIH OTBET,

- CTaHJAPTU3UPOBAHHBIN TECTOBBI KOHTPOJIb,

- n1aboparopHbie PaboOTEHI,

- pellieH’e CUTYaIlMOHHBIX 3aja4,

- 3ammTa pedepaTos,
- Ipe3eHTAalNH,

- IPOBEJIEHUE KPYTJIOTr0O CTOIA.

Boibop ¢Gopmbl TeKyIIero KOHTPOJII Ha KaKIOM 3aHATUM OCYIIECTBIISICT MNpenojaaBaTenb. Dopmbl
TEKyIEro KOHTPOJISL Ha OHOM 3aHATHH Yy pa3HbIX 00yJaromuXxcsi MOTYT ObITh pa3nuuHbIMU. KOHKpeTHYI0
(dopMy TEKyIIETO KOHTPOJIS y KaXKJIO0TO 00yJarolerocs onpeenser npenogasarens. Konndecto dpopm
TEKyIEr0 KOHTPOJSI Ha KaKIOM 3aHSATHU MOXET ObITh Pa3lIMYHBIM U OIpEleNsieTcs MpenojaBaresieM B
3aBUCHMOCTH OT LI€JI€H 1 3a7a4 3aHATHSL.

2.1 TunoBble KOHTPOJIbHBIE 321aHUS WJIM HHbIe MATepHaJIbl, HEOOXOAUMBIE I/ OleHKHM 3HAHMIA,
YMeHHii, HABBIKOB M (MJIM) ONbITA JeATEJbLHOCTH, XapaKTepu3yIIMX 3Tanbl (opMUPOBaHUS
KOMIIETeHIINI B IpoIecce 0CBOCHHUA 00pa30BaTeIbHOI MPOrpaMMBbI

2.1.1. CtannapTU3MPOBAHHBbIN TECTOBBII KOHTPOJb YcIeBaeMoCTH (10 TeMaM MJIU pa3esiam)
Tectnl mo Teme 1 «CTpoenue U pyHKIUM 0eJIKOB U AMUHOKHCJIOT

1. BoiOepuTe 01MH NPaBUILHBINA OTBET.

IIpucyrerBue 1100010 6e1Ka B pacTBOpPe MOKHO ONPENeIUThH ¢ IIOMOIIBIO PeaKIMu:

A. buypeTtoBoit

b. Kcanronporennosoit

B.Hunruapunosoit

I'. C penmnmmzoTrnonmanaToM

J. ®ons

2. BeiOepuTe NpaBIJIbHBIE OTBETHI.

LIBeTHBIE peakuuu MO3BOJISIIOT CYAUTH O:

AllpucytcTBun 0eITKOB B OMOJIOTHIECKHUX KUIAKOCTIX



b. IlepBuuHO¥ CTPYKTYype OCITKOB
B.IIpucyTcTBIM HEKOTOPHIX aMUHOKHCIIOT B O€JKe
I'. KomnyecTBe aMUHOKHCIIOT B O€IKe

1. ®yHKIMHN OCIIKOB.

3. BoiGepure ouH NPaBWILHBIN OTBET.

IHenrun, Ha C-KoHIle KOTOPOr0 HAXOAUTCH HMHHOKHCIOTA:
ABar—HMne—Cep—Tpe

b. lluc—Ama—IIpo—Twup

B.IIpo—Iuc—Inmnr—Tpu

I'. Mer—I1 ny—JIn3—®den

. Wne—Tpun—Cep—IIpo.

4. BoioepuTe 0AMH NPABUIBHBIH OTBET.

IenTua, Ha N-KoHIIe KOTOPOro HAXOAUTCH TUAMHHOMOHOKAPOO-
HOBasi KHCJIOTA:

ATpe—Ana—IJIuz—IIpo

b. Jluz—Cep—Tuc—I nu

B.Aca—Bar—Mme—Apr

I'. Tnmy—JIeit—Tpe—JIu3

. Tpp—Mer—I nmn—I'nH

5. BeiOepuTe O1H NPABWIBHBIN OTBET.

JI1s1 KOTM4ecTBEHHOT 0 oTpe/ie/ieHHs AMUHOKHCJIOT B PacTBope
HCIIOJIB3YIOT:

A. BuypeToBbIif MeTOT

b. Peaknuro ®@ons

B.KcanTonpoTenHOBYIO peakiiuio

I'. Peakiiuto ¢ HUHTUAPUHOM

J. Peaxmuto Cakarytu

6. YcraHoBHTE COOTBETCTBHE.

AOkcutonny

b. Bazonpeccun

B.O0a

I'. Hu onun

1. SIBnsieTCcst HAHONIEIITHIOM

2. YBenuuuBaeT peadCcopOIMIO BOBI B TOYKAX

3. CtumynupyeT BBIJIETICHUE MOJIOKA B IIEPUO/T JTAKTAIHH
4. YCTOWYMB K ACHCTBHIO MPOTEOIUTHIYECKIX (pepMeHTOB

7. YcTaHOBHTE COOTBETCTBHE.

A AnrnortensuH |

b. Aaruorensun 1

B.O6a

I'. Hu ogun

1 SBasieTcs AeKanenTuaoM

2. OOpa3yeTtcs B pe3yJibTare ICHCTBHS IPOTEOIMTUUECKOrO (pepMeHTa
3. Perynupyet BogHO-coJeBOH OanaHC

4. IlpencraBnsger coboi GEIOK-TIPEIIECTBEHHUK

8. BoiOepuTe 01MH HeNPaBWJILHBIN OTBeET.

Pamikanbl aMMHOKHCIIOT MOTYT 00pPa30BbIBATH BOAOPOIHbBIC CBSI3H:
ATpe

b. Apr

BI'uc

T'. Tpu



J. Act

9. Kakue KoHe4YHBIe MPOAYKTHI 00pa3yloTCs NPH OKUCJIEHUH AMHHOKHUCIOT?
1. CO2, H20, NH3

2. CO., H20

3. CO2, H20, mupyBat

10. Kakasi u3 nepeyucjIeHHbBIX AMHHOKHCIOT OTHOCUTCS K He3aMeHUMOii ?

1. Cepun
2. Ananuu
3. Metnonus
4. I'manuy
Jtajonsbl 0TBEeTOB 110 TeMe 1 «CTpoeHue u pyHKIUH 0€JIKOB 1 AMHHOKHCJIOT
1.A 2. A, B, | 3.1 4. b 5. T 6. 1-B; | 7. 1-]8. I 9.1 10. 3
r 2-b; 3-A; | A;2-B;3
41 -B;4-T

Tectbl 10 TeMe 2 «BUTaMUHBI»

1. BuramMuHBI:
1)3T0 3amMeHnMBIE (DaKTOPHI TUTAHHUS OPTAHIHYECKOTO MTPOUCKOXKISHUS
2)3TO HEe3aMeHUMBbIe (PaKTOPBI MUTAHHUS OPTAHUIECKOTO MTPOUCXOXKICHUS
3)TpeOyroTCs OpraHu3My B OOJIBIINX KOJIMYECTBAX
4)TpeOyIoTCs OpraHn3My B HEOOJBIIUX KOJTMYECTBA

2. Buramunbl:
1)aBnsAIOTCS TUTACTHYECKUM MaTepHalioM
2)He SBISIOTCS IUIACTHYECKUM MaTepUaIoM
3)BIAIOTCS HCTOYHUKOM SHEPTUH
4)He ABIAIOTCS HCTOUHUKOM SHEPTUHU

3. OcHOBHasl poJib BUTAMHHOB:
l)cTpykTypHas
2)sHepreTHyecKas
3)TpaHcriopTHast
4)perynaropHas

4, BuUTAMHHONOJ00HDbIE BElleCTBA:
1)TpebyroTcs opraHu3My B OOJIBIINX KOJTHYECTBAX, YeM BUTAMHHEI
2)TpeOyroTcst OpraHu3My B MEHBIINX KOJMYECTBAX, YeM BUTAMHUHBI
3)ux zLe(i)I/IuI/IT BBI3BIBAET PA3BUTUE MATOJIOTMYECKUX COCTOSTHUN
4)ux neUIUT HE BBI3BIBACT PA3BUTHS MATOJIOTHIYESCKUX COCTOSHUMN

5. Knaccuduxanusi BATAMHHOB OCHOBAHA HA:
1)pacTBopuMOCTH
2)XUMHYECKOM CTPOCHUH
3)0OykBeHHOM 0003HAYECHUH
4)cnioco0e monmy4yeHus

6. B ocHOBe HOMEHKJIATYPHI BATAMUHOB MOKeET ObITh:
1)o603HaueHne OyKBaMH JATHHCKOTO ayiaBuTa
2)XMMHUYECKOe Ha3BaHHE CTPYKTYPHOTO 3BEHA MM XapaKTEepPHOE XUMHUYECKOE CBOICTBO
3)cnenuduaeckoe 3aboneBanne, KOTOPOE MPeIyNpeRIaeT BATAMUH
4)Bce mepevrcIieHHOe

7. T'MMOBHTAMHUHO3 — 3TO:
1)u30BITOYHOE HAKOIUICHHE BUTAMHHA B OpPTaHU3Me
2)4aCTHYHBIN HEIOCTATOK BUTAMUHA




3)abcoMroTHRIN AehUIIAT BUTAMUHA

4)Hen0CTaTOK HECKOJIBKUX BUTAMHHOB B OPTaHU3ME
8. T'mmepBHTaMHUHO3 — 3TO:

1)u30BITOYHOE HAKOIUICHUE BUTAMHHOB B OPraHU3Me

2)9acTUIHBIA HEJOCTATOK BUTAMUHA

3)abcoMroTHRIN JehUITAT BUTAMHUHA

4)HEeI0CTaTOK HECKOJIBKMX BUTAMHHOB B OPraHU3Me

9. YcTaHOBUTH COOTBETCTBHE:

BUMAMUHHASL HEOOCAMOYHOCb NPUYUHDBI
1)sK30reHHas a) HEJIOCTATOK BUTAMHHOB B TTUIIEBIX POIYKTaX
2)3HIOTCHHAS 0) BoCTIaTUTENFHBIE TIPOIIECCHI B KEITYAKE, KHIIEUHUKE

B) TNIMCTHBIC MHBA3HU

T') KypeHHE 1 aJIKOTOJIU3M

) HEMTPABIJILHBIN MHUIIEBOH paIlioH

€) 0epeMEeHHOCTh, SKCTPEMAITbHBIC CUTYAIHH

10. AHTUBHTAMHHAMHU MOTYT ObITh:
1)CTpyKTypHBIE aHAJIOTH BUTAMUHOB
2)(bepMeHTHI, KaTATU3UPYIOIIUE pacial UM OKUCIICHHE BUTAMUHOB
3)nexapcTBEHHBIE ITPENapaThl
4)opraHn4ecKre pacTBOPHTEIH
5)Bce mepedrcIeHHoe

ITaJIOHBI OTBETOB K TeCTaM 1o TeMe « BuraMuHbI»

1. 2,4 2. 2,4 3. 4 4, 1,4 5. 1 6. 4 7. 2 8. 1 9. 1-
a,r,nu; 2-
0,B,e

10.

Tectsl 10 TeMe 3 «PepMeHTbI»

1. ®epMeHTHI — 3TO OesIKHU:

1)perynupytoliue mpoueccs B KIeTKe

2)[OBBIIAIOIINE YHEPTHUIO AKTUBAIIUH B KIIETKE
3)KaTaau3upyIOIIKE MTPEBPAIICHHUE CYOCTPATOB B IPOAYKTI
4)OCYIIECTBISIFOIINE MIEPEHOC BEMIECTB Yepe3 MEMOPaHbI
5)MHTHOUpYIONINE TeUESHUE MTPOLIECCOB B KIIETKE.

2. Knacc gepmeHTOB yKa3bIBaeT Ha:
1)xoubopMmaruio GpepMeHTa

2)TUT KaTaIM3UPYEMOU PEeaKITIH

3)tun KopepMeHT

4)cTpoeHune aKTHBHOTO IIeHTpa pepMeHTa.

3. Kaxnbiii pepMeHT MMeeT KOAOBBIIi HOMep:
1 )mATH3HAYHBIH 3)Tpex3HavHBIHI

2)4eThIpex3HauHbIN 4)nBYyX3HAYHBIHI

4. YcTaHOBHUTbL COOTBETCTBHE:

Kaacc gpepmenma Gepmenmol
no Kaaccuguxayuu
1)1 a)TpaHcgepasbl
2)2 0)nuasel
3)3 B)OKCHIOPEAYKTa3bl
4)4 T')JIMras3sl
5)5 JUTHIPOIIA3EI
6)6 €)H30Mepasbl.




5. CX0AHBIMH YepTaMHu MeKAY (pepMeHTAMH U He()epMEHTATHBHBIMH KATAJIM3ATOPAMHU SIBJISIOTCS:
1)6enkoBas nmpupoaa

2)BbICOKas cyOCTpaTHas CIEHU(PUIHOCTD

3)cnocoOHOCTh KaTaTU3UPOBATh MPSMYIO 1 00pPaTHYIO peaKuu

4)ontumym pH peakmmonHo# cpenst 6,0-7,4

5)CHIWKEHNE SHEPTUH aKTHBAIUHU PEarnpYyIONINX MOJIEKYII.

6. OTIMYMTebHAs 0CO0eHHOCTD AeiicTBUS ()epMEHTOB B CPABHEHUHU ¢ MUHEPAJIbHBIMH
KaTaJIu3aTOPaMMu:

1)CHMKAIOT SHEPIHIO AKTUBALIMY XUMHUYECKOH pPeaKiuu

2)MOBBIIIAIOT YHEPTHIO AKTUBALIUK XUMHYECKOH PeaKimu

3)yBeNMYMBAIOT CPOJICTBO CyOCTpaTa K MPOAYKTY

4)BBICOKO criel()UYHBI IO OTHOUICHHUIO K X cyOCTpaTy

5)He obnagarT U30UPATEITHLHOCTHIO JICHCTBUS.

7. OTIMYMTEIBHBIMH Y€PTAMHU (PEPMEHTOB OT HEOPraHUYECKUX KATAINU3ATOPOB SIBJISIIOTCS
1)upe3BbIyaiiHO BBICOKAs KaTaTUTHUECKas aKTUBHOCTh

2)yBEeIMYUBAIOT SHEPTUIO AKTUBALIH

3)0enkoBas mpupoaa

4)BBICOKAs CTIEHU(PHYHOCTD ACHCTBUS

5)AEUCTBYIOT B MSTKHX, (PU3NOJIOTHYECKUX YCIOBHSIX.

8. HOJ’IHHCHTI/I}IHaH 4acTb (bepMeHTa Ha3bIBACTCH:

l)anodepmeHT 4)xonopepmeHT
2)uzodhepMeHT 5)xodepMeHT
3)xodakrop

9. Kommekc 0enka-¢pepMenTa co cBOMM KO(epMeHTOM HA3BIBAIOT:
1)ammodepmeHT 4)xonmodepmeHT
2)uzodepMeHT 5)xodepmenT
3)xodakrop.

10.YyacTok MoJ1eKyJibl (hepMeHTa, OTBETCTBEHHbIH 32 MpHUcoeJUHEHNe cy0cTpaTa u ero
XMMHYecKoe MpeBpalieHne, Ha3bIBaloT:

1)aKTHBHBII IEHTP 4)anmocTeprudecKkuii IIeHTP
2)KaTaJTUTHYECKUH IEHTP 5)CBS3BIBAIOIINIA IEHTP

3)perynsaTopHBIN LEHTP.

ITAJIOHBI OTBETOB K TecTaM 1o TemMe 3 «PepMeHThD

1. 3 |2 2 |3 2 |4 1- | 5. 3,5 6. 4 | 7. 1,3,4,5 8. 1 ]9 4 | 10.
B,2-a,3-
n,4-0,5-
e,0-r

Tectbl no Teme 4 «CTpyKkTYpa M GyHKIMHU JUNUA0B. buonornyeckue memopansl. CTpoenne u
¢ynxuun. TpancnopT BemecTB Yepe3 meMOpaHy. Ilepenaya curuaja B KJIeTKy»

1. K xakoii rpynmne JUnuI0B OTHOCUTCS C(PMHIOMHUETNH

1. sxupsI

2. dpochomunuast

3. IPOU3BOHOE XOJECTEPUHA

4. IpoU3BOJHOE apaxUIOHOBOM KHCIOTHI

2. K kakoii rpymnme JUNUI0B OTHOCUTCH TaypoXoJieBasi KHCJI0TA
1. TC

2. hochoauIuIbI

3. MpOU3BOAHOE XOJIECTEPUHA

4. IpOU3BOJHOE apaxUI0HOBOM KHCIOTHI




3. Yka:kuTe NpoayKThl, 00pa3youuecs Npu ruapoJan3e nepedpo3naon
1. TIIMIIEPHH + )KUPHBIE KUCIIOTHI

2. BEICOKOMOJIEKYJISIPHBIN CIIUPT + XKUPHAS KUCIOTa

3. cuHTO3MH + KUpHAS KUCJIOTa + MPOCTOH caxap

4. chunrosuH + xupHas kuciaora + H3PO4 + xomun

5. ruuepuH + xupHag kucinota + H3PO4 + xonun

. Kakue ¢pyHKuuM BbINOJHAIOT TPUIJIMLEPUADI
. HCTOYHHK DHIOT€HHOU BOJIEI

. 3amacHasi popMa SHeprun

. CTPYKTypHBIE KOMIIOHEHTH MeMOpaH

. AHTHOKCH/IAHTHI

AW~ A

. Kakue n3 nepeunciieHHbIX BelIECTB SIBJSIOTCS He3aMeHUMbIMH (paKTOpaMH MUTAHUS
. XOJIECTePHH

. BUTaMMH /[

. OJICMHOBAsI KUCJIOTA

. INHOJIeBAsl KUCJIOTA

. C(OMHTOMUEIIUHBI

DN AWK = WU

6. BbiOepuTe OIMH HeMPABWILHBIA OTBET.
MeMOpaHbI y4aCTBYIOT B:
A [Mepenaye nHGOpMAN CUTHATHHBIE
b. Perynamuu metabonu3Ma B KIETKaX
I'. Ilepenoce AT® u3 TUTO30751 KIETOK
HBII MaTpUKC
B. Perymnsmuu moToka BemecTs B KieT™*
. MeXKIeTOUHbIX KOHTaKTax

7. BoiGepuTe onnH HanGoJ1ee MOJIHbIN OTBET.
MemOpaHbI y4aCTBYIOT B:

A TpaHCcHIOpPTE TIIIOKO3BI B KIETKY
b. Perynsiuuu nepenoca K* B kietky
B. Cexpenny MHCYJIMHA B-KIETKaMu OCTpOBKOB JlaHrepraHca

I'. IlepeHoce BelleCcTB B KJIETKY U U3 KIETKH
. TlorsmonieHuy JUNONPOTENHOB U3 KPOBU

8. Boi0epuTe 01UH NPaBUJIbHBII OTBET.
B cocTaB MmeMOpaH BXOIAT:

A T'unpodobHbie Oenku
b. Ddwupsr xonecrepona
B. AmMdudunnasHbie TUIHIB U Oe™

I'. Chunrozun
. Tprauunrnuuepon

9. BriOepuTe 01H HeMPaBUJIbHBII OTBET.
Jlunuabl MemMOpaH:

A, OopMHpYIOT IBOMHON JIMNHUAHBINA CION

b. YyacTByIOT B aKTHBaIllnu MEMOpPaHHBIX >

B.  MoryT CayXuTh «IKOpem» s TOBEpX

I'. Ilpencrasnens! rnuuepodochorunmaa
NUAaMHA

J. 3akpemsiorcss B MeMOpaHe ¢ TIOMOIIL)» CBSA3CH

10. YcTraHoBUTE COOTBETCTBHE.
A. Haxonutcs B MeMOpaHe B 3TepUpUPIIUPOBAHHON GopMe



b. [TocTpoen Ha ocHOBE (hochaTUTHON KHCIOTHI

B. Conep>kuT OiH OCTATOK >KHPHON KHUCIOTHI

I'. OTHOCHTCS K TpYIITE TPUALMITINLIEPOIOB

. ITpugaetr MmeMOpaHaM >KECTKOCTb

1. I'mumepodocdomumig

2. ChuHromummmg

3. Xonecrepon

Jrtajonbl oTBeTOB Mo Teme 4 «CTpykTypa M (yHkuum aunuaoB. buosioruueckune meMOpaHbI.
Ctpoenue u ¢pynkunu. Tpancnopt BelecTs yepe3 MemOpany. Ileperaya curaana B KJIETKY.

12 23 33 41,2 52,4 6T 7T 8B 9.1 10.1-B, 2-
B, 3-11

Tectnl Mo TeMe 5 «BBenenue B 00MeH BelecTB. Buojiornueckoe OKHCJICHHE)

1. Hayka o c6ajJaHCHPOBAHHOM U PAIIMOHAJIBLHOM MUTAHUHN HA3bIBAETCH:
1)Baneonorus
2)repoHTONOTHS
3)HYTPHUITHOIOT U
4)remMaTonorus

2. K 0CHOBHBIM KOMIIOHEHTAM NHIIHU Y€JI0BEKA OTHOCATCSH:
1)6enku, BUTAMUHBI, YTIIEBOIBI
2)KUpBbI, YTIAEBOIBI, OETKU
3)Kupbl, MUHEpaJIbHBIE BELIECTBA, OCITKU
4)yrieBoabl, MUKPO3JIEMEHTbI, MaKPO3JIEMEHTHI.

3. K He3aMeHMMBbIM KOMIIOHEHTAM MHUIIH OTHOCSITCSI:
1 )HaCBHIIIIEHHBIE KUPHBIE KUCITIOTHI
2)HEeHACHILICHHBIE )KUPHBIE KUCIIOTHI
3)rmoxo3a
4)caxapo3sa

4. Tlpu onTUMAJTbHOM MUTAHUU COOTHOIIIEHNE OEJIKOB, JIUMH/I0B U YIJI€BOJA0B JI0J:KHO OBITH:
11:2:4

2)1:1:4
3)2:1:4
4)1:2:3
5. Tlo xapakTepy 100bIBaHHS YHEPTHHU KUBbIE€ OPTaHU3MBbI JeJISITCH HA!
l)rerepoTpodst 3)ayToTpodsr
2)xeMOoTpO(dBI 4)pororpodsr
6. Ilo HCTOYHMKY FHEPIHH KUBbIE OPTAHU3MBbI TeJISTCS HA:
Drereporpodsr
2)xeMOoTpoQbI
3)aytoTpods
4)poToTpods
7. YCTaHOBUTH COOTBETCTBHE:
IIpoyeccui peaxyuu
1) obpazoBaHre KOHEUHBIX MMPOTYKTOB OOMEHA a) SHJEPTOHUYECKUE
2) cuHTEe3 OMOMOEKYII 0) ’K3IproHUYECKHE

8. YacTb 3Hepruu CHCTEMbI, KOTOPYIO MOKHO HCIIOJIH30BATH JIJIsl COBEPIICHNUS MOJIe3HOMT
PatoThI NPU MOCTOAHHBIX TEMIIEPAType U A1aBJIEHUH, HA3bIBAETCH:
1)sHTansIueiH
2)cBsI3aHHOM 3HEpTUCH




3)cBoOOMHO dPHEpTHUCH
4)sHTpOTHCH

9. Banaepronnyeckux mpoueccax AG umeer 3HaueHue:
1)omoKuTeIRHOE
2)oTpHIaTeIbHOS
3)uyneBoe

10. KoHeyHbIMH MPOAYKTaAMH 00MEHA SIBJSIIOTCS:
1)anermn-KoA
2)MOY€eBHHA
3)mmpyBat
4)H.O
5)CO2

ITaJI0HBI OTBETOB K TECTAM 110 TeMe 5 «BBeaeHne B 00MeH BeniecTB. buosiornueckoe okucjaeHne».

1. 2. 3. 4. 5 6 7 8. 9.

10.

3 2 2 2 13 24 | 1-6,2- 3 1 245

Tectpl 0 TeMe 6. «O0MeH yri1eBoA0B»

1. ®dyukumueii yriieBoaoB He SIBJIAETCH:

1) 3amuTHAs 4) sHepreTUyecKas
2) pe3epBHas 5) KatamuTU4ecKas
3)cTpyKkTypHas

2. BpIOpaTh NpaBWIbHBIE 0TBETHI.
OCHOBHBIMY HCTOYHHMKAMU YTJI€BO/IOB B MHUIIIE YeI0BEKA SBJISIOTCH:
1) rvkoreH 4)KoymareH
2) amacTUH 5) xpaxmain
3) nemrono3a
3. CyTouHasi IOTPeGHOCTH YIJIEBOAOB JIsl B3POCJIOr0 3I0POBOT0 YeJI0BEKa COCTABJISET:

1) 100r 2) 400-500r  3)110r 4)600r 5) 200-300r.
4. BpiOpaTh NpaBHJIbHbIE OTBETHI.
Yraesoabr:

1) SBIAIOTCS UCTOYHUKOM SHEPTUH

2) B KOMIUIEKCE ¢ OETIKaMH MOTYT BBIIIOJIHATH PELENTOPHYIO (DYHKIHIO

3) BXOAAT B COCTaB MEMOpaH

4) cUHTE3UPYIOTCA B PaCTEHUsIX B Ipolecce GOTOCHHTE3a

5) BXOIAT B COCTaB MOJIKOKHOTO CJIOSI U 00ECIIEUNBAIOT TETION30JISIIHIO.
5. BbIOpaTh NpaBUJIbHBIE OTBETHI.

Kpaxmaun:

1)auHeHHbIH monMep

2)IIOCTPOEH U3 OCTATKOB IIFOKO3BI

3)ocTaTKH IIOKO3bI CBsI3aHbl B-1,4-TIIMKO3UIHOM CBS3bI0

4)octynaeT B OpraHU3M B COCTaBe KMBOTHOM MUILU

5)dbopma AenOHNPOBaHHUS TIFOKO3bI B KJIETKaX PAaCTEHHH.
6. BwIOpaTh NpaBWIbLHBII OTBET.

K smHeiiHbIM mosiucaxapuaaM OTHOCUTCS:

1)rnukorex 2)aMuiio3a 3)aMUIONIEKTHH
7. BbIOpaTh NpaBUWIbHBIE OTBETHI.
I'inkoren:

1)pa3BeTBICHHBIN MTOJIUMED

2)IMHENHBIA TOTMEp

3)oCTpPOCH M3 OCTATKOB TITFOKO3BI

4)popma IENOHUPOBAHUS TIFOKO3bI B dKUBOTHBIX TKaHSIX
5)ocTaTKu TIOKO36I CBsI3aHbI 3-1,4-TTHKO3UIHON CBS3bIO
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6)IIOCTyIIaeT B OPTaHU3M B COCTABE PACTUTEIHLHOM MHIIIH.
8. BpIOpaTh NpaBWIbLHbBIE OTBETHI.

eaurono3a:
1)muHeHbII nonuMep
2)COCTOWT U3 OCTATKOB TITFOKO3bI

3)ocTaTKH TITFOKO36I CBSA3AHBI 0-1,4-TIIMKO3UIHBIMHA CBSI3SIMH
4)HE pacUICIUIACTCS B KEIYA0YHO-KUIIICIHOM TPAKTE
5)crocobcTBYyeT HOPMATBHOI MEPUCTATBTHKE KUIIETHHKA.

9. YcTaHOBHTH COOTBETCTBHE:
yanesoo
1)nakTo3a
2)MalbTO3a
3)caxapo3za
4)u3oManbpTo3a
S)HU OJTUH U3 ITUX YTJICBOJIOB

10. YcTaHOBHUTH COOTBETCTBHE:
CBs13U MedAHCOY MOHOMepamU
1)rmroko3a-(a-1,4)-riaroko3a
2)ranakrosa-(f3-1,4)-riaroko3a
3)raroko3a-(a-1,6) rroko3a
4)rmokosza —(a-1,2)-ppykrosa

cocmag
a) rimoko3a-(a-1,6)-rmoko3a
0) rimoko3a-(a-1,2)-ppykrosa
B) rimoko3a-(0-1,4)-rimoko3a
r) ¢ppykro3a-(p-1,6)-ramakrosa
) ramakto3a-(-1,4) rmoko3a.

pepmenm, pacujennarowuil cesa3u
a)MayipTasza

0)m30MabTaza

B)JIaKTa3a

r)caxapasa

ITajIoOHBLI OTBETOB HA TECThI IO TeMe 6 «O0MeH YIJI€B010B»

2 4 7 8 9. 1-ng; | 10. 1-a;
1. 5 135 3. 2 1,2.3.4 5. 25 6. 2 134 1245 2-B; 3-0; | 2-B; 3-0;
4-a; 5-r 4-r

Tecthl O TEMe 7 «O0MeH JTUTTHIOB»
1. Bceaunuasl:

1)UMEIOT YeTHOE YUCIIO YIIIEPOIHBIX ATOMOB
2)ruipoNU3yI0TCs MaHKpeaTUIeCKUMH JTUa3aMu
3)pacTBOPSIIOTCS B HENOJISIPHBIX OPTaHUYECKUX PACTBOPUTENSX

4)BCTYMAIOT B PEAKIUU OMBLUICHHSI
5)pacTBOPSIIOTCS B BOJIE.

2. K HACBIIICHHBIM BBICIIUM KUPHBIM KHCJI0TaAM OTHOCHUTCH:

1)apaxugoHoBas
2)onenHoBast
3)creapuHoBas

4)IIMHOJICHOBAS
5)naapMUTOIEHHOBAS

3. AUMIrauuepuHbl OTHOCATCS K rpymme:

1)rimunepodocdonunmmon
2)HEeHTpaIbHBIX JHUIH/I0B
3)MIMKOJIUITHAIOB

4. YcTaHOBUTH COOTBETCTBHE:
ceoticmea
1)HepacTBOpUMEI B BOZIE

2)0AMH U3 OCHOBHBIX KOMITOHEHTOB MeMOpaH
3)pacuienisercs mpy rojioJJaHNK B aUIOIUTAX,
00pa3yst )KUPHBIE KUCIOTHl — HCTOYHHUKY SHEPTHH

4)BOCKOB
5)TeprieHOB

JUNUOBL
a)TAT
0)ochaTunnnxonuu
B)oOa

T)HH OZMH.

4)He CoIePKUT B CBOEM COCTaBE INIMLEPUHA
5. Hamubosee yacTo BCTpeyalOLIUiicsl B COCTaBe JMIUI0B CIIMPT:

1)petunon
2)xoJecTepon
3)puburon

4)MHO3UTON
S)rmtepon

6. B ocHOBe CTPYKTYpBI X0J1eCTEPHHA JIEKUT COeTHHEHNE:

1)denantpen
2)IMKIIOTICHTaH

4)nenToeHaHTPEH
S)UMKIONEHTaHIIePTUAPOPECHAHTPCH
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3)uukioneHTaH(peHAHTPEH
7. Cdunrodochoaunuabl ¥ IITHKOTUNMUAIBI COAEPKAT OO KOMIIOHEHT:

1)rnuuepun 4)chuHro3ux
2)X0nuH 5)dochopHyro KUCTIOTY
3)yrneBon

8. CyTouHasi HOpMa JUIMIOB /ISl B3POCJIOT0 3/I0POBOI0 OPraHM3MAa COCTABJISIET:
1)50-60r  2)60-80r 3)80-100r  4)80-150r  5)150-200r
9. Ilpu okucjenuu 1r ;kupa BbiAedsIeTCs SJHeprus B Kojauvecrse (kIx):

1)16,9 2)220,0 3)39,1 4)75 5)34,5

10. OmyJabrupoBaHue ;KMpPa B OCHOBHOM IMPOHMCXOAMT B:
1)poToBoii mosoctu 4)xenyaxe
2)TOHKOM KHIIICIHUKE 5)TOJICTOM KHIICYHHUKE

3)xEMIHOM My3bIpe

ITaJI0HBI OTBETOB 10 TeMe 7 «O0OMeH JINITHI0B)»

1. 2. 3. 4, 1-s; 5. 6. 7. 8. 9. 10.
3 3 2 2-6; 3-a; 5 5 4 4 3 2
4-r

Tectnl Mo TeMe 8 «O0MeH 0e1K0B H AMHHOKHCJIOT)

1. BpIOpaTh NpaBUJIbHbIE OTBETHI.
Buosoruyeckasi HeHHOCTb NHUILEBOIro 0eJjIKa 3aBUCUT OT:
1)nopsaka yepe1oBaHUS AMUHOKHUCIIOT
2)IpUCYTCTBUS HE3AMEHUMBIX aMUHOKHCIIOT
3)cOOTBETCTBUS MEXIYy AMUHOKHUCIOTHBIM COCTaBOM IOTpeOisieMoro Oenka W aMHHOKHCIOTHBIM
COCTaBOM OEJIKOB Tena
2. BpiOpaTh NpaBWIbHbIE OTBETHI.
Jlnst yesoBeka 00J1ee HEHHLIMH SIBJIAIOTCH O€JIKH:

1)msca 4)stury
2)NIIeHNLIBI 5)Mornoka
3)6000BbIX 6)KyKypy3bI

3. BbIOpaTh NpaBWILHBII OTBET.
Hopma ¢usnonornyeckoii norpe0HOCTH B Oelke B CYTOYHOM IHILEBOM PallOHE /sl B3POCJIOr0
YeJI0BEKA COCTABJISACT:

1)20-30r 4)120-150r
2)50-70r 5)150-200r
3)80-115r

4. BpIOpaTh NpaBHIBHBIA OTBET.
Hopma ¢usmnosiornyeckoii morpedHocTH B 0Oejike B CYyTOYHOM pamuoHe [Jsi jaereii no 12xaer
cocTaBJsACT:

1)25-40r 4)80-100r
2)35-45r 5)100-120r
3)50-70r

5. BbIOpaTh NpaBWILHBIIA O0TBET.
M3 nepevncieHHBIX AMMHOKHUCJIOT K 3aMEHMMbIM OTHOCHT:

1)Banun 4)ponuH
2)neinuH 5)nu3uH
3)METHOHUH

6. BpIOpaTh NPaBUWIbLHBIH OTBET.
W3 nepeyncieHHBIX AMMHOKHUCJIOT K He3aMeHUMBIM OTHOCST:

1)Banuu 4)cepuH
2)rIUIIH S)uucrtenH
3)Tupo3uH

7. BbIOpaTh NpaBUWIbLHBII 0TBET.
A30THCTOE paBHOBECHE B OPTaHN3Me BO3MOKHO:
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1)pu 6epeMEeHHOCTH Ha cpoke 4-7Mmec.
2)1Ipu TOJOIaHNUY B TeUCHHE S5-7mHel 1 6oiee
3)y 310pOBOTO YeloBeKa MPU HOPMATLHOM MUTAHUU
4)y peO&Hka B TeueHHe 2-TO roJa KU3HH
5)1pu OOIIHUPHBIX TEPMUICCKUX 0KOTaX
8. BbIOpaTh NpaBWIbLHBII OTBET.

Ha cocTosinue a30THCTOr0 0ajIaHca 4ejioBeKka HaudoJiee CHIILHO BJIHAET KOJHUYECTBO NOCTYNMUBIINX

BellleCcTB:

1)yrneBomoB 4)0enmKoB
2)KupoB 5)BUTaMHUHOB
3)MuHepasoB

9. BbIOpaTh NpPaBWIbHBII OTBET.
IosoxuTENBHBIN A30THCTHIN 0aJaHC BO3MOKEH NPH COCTOSTHUM OPraHU3Ma:
I)mpornecc pocrta peOGEHKa
2)3a001eBaHNe TTOUCK
3)cuHAPOM TPHOOPETEHHOTO IMMYHOIe(UITITA
4)3a00ieBaHuE TICOpPHA3
5)HeoCTaTOK HE3aMEHUMBIX aMUHOKHCIIOT B PaILlIOHE
10. BeiOpaTh NpaBUJIbHBII OTBET.
OTpuuaTebHBIH a30TUCTHIN §aTaHC BO3MOKEH PU COCTOSTHMU OPraHu3Ma:
1)nmakrarus
2)akpoMeranus
3)OHKOJIOTHYECKOE 3a00JICBaHHE
4)0epeMEeHHOCTh
5)B3pOCIBI YETTOBEK, TOJTHOIICHHAS THETa

ITAJI0HBI OTBETOB 110 TeMe 8 «O0MeH 0eJIKOB 1 AMHHOKHCJIOT»

1. 2. 3. 4. 5. 6. 7. 8.
23 1,45 3 3 4 1 3 4

10.

TecTbl 10 TeMe 9 «OOMeH HYKJI€0TUA0B. MaTpuyHbIe OMOCUHTE3bD»
1. HykJenHOBBIE KHCJIOTHI paclleuIsfioTcs (pepmMeHTAMHU:
1.Ilentnaazamu
2.JIunazamu
3.Hykneazamu
4 I'muko3uaazamMu
5.Homunykneoruadochopunazamu
2. HyxkieoTuasl pacimiemisorcs ¢pepMeHTaMu:
1.Hykneazamu
2.Hyxneotunazamu
3.Hykieo3unazamu
4.Hyxneosundochopunazamu
3. HyxJeo3uanl pacimemisiiorcsi pepMeHTaMu:
1.Hykmeazamu
2.Hykneotaazamu
3.Hykneo3unazamu
4 Hyxneoszundochopunazamu
4. Ha3BaTbh OCHOBaHHE

O

|
g N
‘00
N
H NH

1.T'unoxkcantun
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2 Kcantun

3.MoueBas KHCJIOTa

4. MoueBuHa

5.I'mnokcunoBas KUCIOTa
5. Ha3BaTh ocHOBaHHE

O
HN

H H

1. Kcantnn

2.AJIJIaHTOMHOBAS KHCI0Ta

3.MoueBas KucnoTa

4. no3un

5.I'yanun

6. YcTaHOBHUTH COOTBETCTBHE:

Depmenm Kamanusupyemas peaxyus
l.aI[eHI/IHZLCSaMI/IHaSa A)peaKL{I/ISI OKHUCJICHUA ITYPUHOB

2.ryaHnH/Ie3aMHUHa3a B)dochopomuruueckuii pacniax N-rIIHKO3UIHON CBSI3H

3.myKneo3undpochopmrasa B)nesamuHupoBanne ryaHnHa
4.KCaHTHHOKCHa3a INnesamuHUpOBaHUE alcHIHA
7. Tlpu ne3aMMHUPOBAHWU ajJleHUHA 00pa3yeTcs:
1.I'yanun
2 I'uIoKcaHTuH
3 Kcantun
4. Tumun
5.1luto3un
8. Ilpu ne3aMWHMPOBAHUM I'YAaHHUHA 00pa3yeTcs:
1.Anesun
2.I'mnokcanTnH
3 Kcantnn
4. Tumun
5.1luto3un
9. KcaHTHHOKCHIA3a KAaTAJU3HUPYET peaKkuuu:
1.OkuciieHus MO4YeBOM KUCIOTHI
2.0KHMCJIEHHS TUITIOKCAHTHHA
3.I'maponusa annaHTOUHA
4.0OxucIeHns KCaHTHHA
5.0KkuciieHus ajlJIaHTOMHOBOM KHCJIOTHI
10. KoHeyHbIMH NPOAYKTAMH KAaTA001M3MAa MUPUMHATAHOBBIX OCHOBAHU SIBJISIIOTCSH:
1.MoueBas KUCa0Ta
2.B-ananuH
3.NHs, CO;
4.I'mnoxcuitoBas KMCIOTa
5. JuruaporumMuH
ITaJIOHBI 0TBETOB 10 TeMe 9 «O0MeH HyKJIeoTH10B. MaTprnuHble OMOCHHTE3bD)

1. 2. 3. 4, 5. 6. 7. 8. 9.
35 2 34 2 3 1-r, 2-B, 2 3 2,4
3-0, 4-a

10.

2,3

Tectbl mo Teme 10 «buoxumust nedyeHu. OGMeH XPOMONIPOTENHOBY»
1. Beibepute OenKku, CHHTE3UPYEMBIE TOILKO B TICUCHH:

1. anbOymMuHBI;

2. 0-TTIO0YJIMHBL;
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. B-TmoOynHuHEL;
. Y-TIOOYJTUHBL
. IPOTPOMOUH;
. hubpuHOTEH;

S

NbhwbdE

WOABRWNRPNDOTA®

agrwdDERraO~ODNDE

agrwdDEO

grwdDPRPOORWONREOAOMGONE

[Ipu muTesHOM YyIIOTPEOISHUH aTKOTOIIS IPOUCXOIAT CIEAYIOIIE OTKIOHSHHS:
naxormienue HAJT" u HAID*;

YCHUJICHHE paclaja TIINKOTeHa;

TUTIOTJINKEMUST;

TTOBBIIIICHUE YHEPTETUIECKOTO META00IN3MA;

HaKOIUICHHUE JIaKTaTa.

B HeMHKpOCOMaIbHOM OKHCIICHUH KCEHOOMOTHUKOB MPUHUMAIOT YUaCTHE CIICAYIOIIUE
(hepMEHTHI:

HAJIH-gerunporenasa;

HAJI®H-1mmutoxpom Paso-penykrasa;

MOHOAMHHOOKCH/1a3a;

IUTOXPOM C-pPeIyKTa3a;

IMUPUANH3aBUCUMBIC NCTUAPOTCHA3EI.

DHEPro3aBUCUMBIMU SBIISIFOTCS CIEYIONINE PEaKIINA KOHBIOTAINH:
TJIFOTaTHOHOBAS;

TJIFOKYPOHUIHAS,

NCITUaHAAd,

cynbehaTHas;

THOCYTIb(aTHasl.

[To GuoxuMHIYECKOMY IPHUHITUITY KCEHOOMOTHKY KIACCH(PUIMPYIOTCS Ha!
WHTHOUTOPHI (EPMEHTOB;

INUIICBBIC BCIICCTBA,

JIEHATYypPHUPYIOLIHE areHTEHI;

MYTareHsl;

0510KaTOPBI PYHKIMOHAITBHBIX IPYTI OEIKOB ¥ KOYEPMEHTOB.

st MUKpoCcOMalTbHOTO 00€3BpEKMBAHMS TOKCHYECKHUX BEIECTB XapaKTePHBI CIEAYIOIIHIE
peaKImu;

cunre3 ATD;

THUIPOKCHITUPOBAHUE;

peaKIiy KOHBIOTAITUH;

TpaHCAMUHHPOBAaHHE.

B mponiecce HeMUKPOCOMAITEHOTO OKHCIIEHUSI KCEHOOMOTHKOB IPUHUMAIOT YYaCTHE CIIEAYIONIHE
(bepMeHTHI:

UUTOXPOM Bs;

AJIKOTOJIBACTUIPOTEHA3A,;

IUTOXPOM Paso;

KCAaHTHHOKCH1a34;

MOHO- U IMAMUHOOKCHIA3bI.

[TyremM MUKPOCOMAITEHOTO OKUCIICHHUS B TICUEHU IPOUCKOINT:

TUAPOKCHIINPOBAHNE KCEHOONOTHKOB;

CHHTE3 XOJIECTEPHHA M CTEPOUTHBIX TOPMOHOB;

OKHCJICHUE alleTabJIeTH/Ia;

CUHTE3 HEHACBIIEHHBIX YKUPHBIX KHUCIIOT;

TUAPOKCHIINPOBAHIE OMOTEHHBIX aMUHOB.

[Ipu muTenpbHOM BBEACHHUH AJIKOTOJISI B OPTaHU3ME IMPOUCXOIAT CIESIYIOIINE OTKIIOHCHUS:
TUTEPTIINKEMUS;

TUTIOTJINKEMUS;

yBenmaeHne cuareza AT®;

TUIIOPHEPTETUUECKOE COCTOSHUE;

akTuBanus nukia Kopu.

15



10. IIutoxpom Paso:
1. obGmagaet abCOMOTHOM CTIETU(UIHOCTHIO, TAK KaK JEHCTBYET TOJNBKO Ha OIpE/IeICeHHBIC
cyOcTpartsr;
MaJIo crien(uieH, Tak Kak JIeHCcTByeT Ha OONBLIIMHCTBO THAPO(OOHBIX CyOCTpaTOB;
NPUHAMAET ITPOTOHBI U AJIEKTPOHBI OT JIIOOBIX CyOCTPaTOB;
ayTOOKCHIa0ETBHBIN;
He 00J1a1aeT ayTOOKCHIa0eNbHOCTRIO.
ITaJIOHBI 0TBETOB K TecTaM 10 TeMe 10 «buoxumus nevyeHu. O6MeH XpOMONPOTEHHOBY

g wn

1.156 |2.35 3.3,5 4. 24 5.135 |6, 2 7.245 |8.124 |9. 24 10. 2,4

Tectbl o Teme 11 «bUOXUMHUSA KPOBU M MOY I
1. KonuenTpauus 0eJ1KO0B IJ1a3Mbl KPOBH B3POCJIOI0 310POBOro YeJI0BeKAa COCTABIISIET:
A) 25-45 1/m;
b) 45-65 r/n
B) 65-85 r/n
I') 85-105 r/n
2. B chIBOpPOTKe KPOBH B OTJIMYHE OT IJIA3Mbl OTCYTCTBYeET:
A) pubpuHoTeH
b) anpOymun
B) anTuTpoMOMH
I') xaymumkpenn
3. K 0esqkaM mia3Mbl OTHOCATCH:
A) mpocTariaHIuHbI
b) Tpuntodan
B) rmoOynuHbI
I') xonnarensl
4. OHKoTHYeCKOe JaBJieHHE NJa3Mbl KPOBH 00YCJIOBJIEHO IPUCYTCTBHEM B HEli:
A) docdaros
b) xnopunos
B) dpakiueii rmo0ynuHOB
I') dpaxmueir anb0yMHUHOB
5. AabOyMHH cocTaBJjisieT 0oJiee MOJTOBMHBI BeeX 0eJIKOB CHIBOPOTKHM KpoBH. OH He
y4acTByeT B:
A) CBA3BIBAaHUHU M TPAHCIIOPTE SHAOTEHHBIX META00IUTOB
b) B TpaHCcHOpTE MHOTMX KCEHOOMOTHKOB, B TOM YHCIIE Psiia JISKApCTB
B) B moniep:kaHul OCMOTHYECKOTO JaBIICHUsI KPOBU
I') B IMMYHHBIX IIpo1IEccax
6. B cocraB (ppakuuu 0:-1100yJTMHOB BXOAAT:
A) menounas docdarasza
b) pubpunoren
B) 01- KuCIHBIA TTUKOTIPOTENH
I') ranrornoOun
7. B coctaB ¢ppaxuuu - rinodyJMHOB BXOAAT:
A) ¢ubpuHOTreH
Bb) ummynorno6ynmun G
B) tpancheppun
I") mepynommazmux
8. CBo006oaHBIii reMOr;100MH CBSI3bIBAET U TPAHCHOPTHPYeT B KieTku PIC:
A) anp0ymMuH
b) rantornobun
B) as-peromporenn
I') uarepdepon
9. OcymecTB/IsIeT TPAHCIOPT MEIM K MeCTaM CHHTe3a Me/lbCo/IepPKalluX 0eJIKOB:
A) 01-KUCIIBIHA TIIUKOMIPOTENT
b) G — ummyHornoOynuH
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B) nepymommazmun
I') muroxpomMokcraaza
10. Tpaucnopr Fe**ocymecrBaser:
A) pepputun
b) nepynomnazmMun
B) tpancheppun
I') remocunepun
ITajl0HbI OTBETOB K TecTaM 1o TeMe 11 «buoxuMusi KPOBH U MOYH»

1. 2. 3. 4. 5. 6. 7. . . 10.
B A B r r B B b B B

(o]
[{e]

Tectbl o Teme 12 «'opmonsbl. [opMoHaIbHAsI perysinusi MeTa00JIMYeCKHX MPOLECCOB»
1. /i rOpMOHOB XapaKTepPHO:

1)melicTBHE HAa PACCTOSIHUH OT MECTA BBIZCIICHUS

2)cnennguaHocts 3 dhexra

3)BBICOKAst CKOPOCTh 0Opa30BaHUs U pacraja

4)pons nocpenuuka Mexay LIHC Trkansmu

5)Bce BhILIENIEPEUHCICHHOE

2. OcHOBHOIi (pyHKIHEii TOPMOHOB SIBJISIETCSI:

1)3amuTHas 3)katamuTU4ecKas
2)perynsTopHas 4)TpaHCIopTHAs

3. KoOpaMHHMPYIOIWMM IEHTPOM HIOKPHHHOI CHCTEMbI SIBJISITCSI:
Drunodus 4)runoranamyc
2)CIIMHHON MO3T 5)Tumyc

3)momKery no9Has JKeme3a
4. BemecTBa, CHHTE3UPYIOLUEC B THIOTAJaMyce W OKA3bIBalONIMe AKTHBHUPYIOlIee BJIHMSIHHE HA
0CB00O:K/IeHNe U BbljleJIeHHe TOPMOHOB runodgmusa:

1)KOPTHKOTPOTTUH 4)mubepuHbI
2)TUPEOTPONHH 5)AOTPOTIUH
3)comMaToTponuH

5. Posib ropMOHOB nepeaHei 101U runopu3a 3aKJII04aeTcs:
1)B perymsauun GpyHKumuid nepudepruuecKix SHAOKPUHHBIX KeJle3
2)B UHTUOWPOBAHHUHU CEKPEINU PUIIN3UHT-PaKTOPOB
3)B akTHBaIMK BEIPAOOTKH CTATHHOB

6. K ropmonam 0e1K0BOI MPUPOABLI OTHOCITCH:

1 )TpuiioATHPOHUH 4)anpeHanux
2)TUPOKCHUH 5)anpaocTepoH
3)mapatropmMoH

7. HWHCcyJuH nmpeacTaBJasAeT cO00ii:
1)Tpon3BOAHOE HEHACKIIIEHHBIX KUPHBIX KUCIIOT
2)IPOU3BOJHOE aMUHOKHUCIIOTHI THPO3HHA
3)HU3KOMOJIEKYJISIPHBIN OeI0K

4)rauKOTenTH T

8. Moxa BXOAHUT B cOCTaB:
1)rarokarona 3)KambIIUTOHUHA
2)mapaTtropmMoHa 4)TupokcuHa

9. K cTeponaHbIM rOPMOHAM OTHOCHATCSI:
1)KabIUTOHUH 4)TecTocTepoH
2)BazoIpeccuH S)acTpaauon
3)oKcHuTOIH

10. K ropmoHaM, NpOM3BOAHBIM AMHHOKHCJIOT, OTHOCSITCS:
1)acTpamuon 4)cekpeTHH
2)THPOKCHH 5)HOpaIpeHATHH
3)KopTH307T

ITaJIOHBI OTBeTOB K TecTaM 1o TeMe 12 «['opmonsbl. I'opMoHanbHAA peryasinus MeTa00IHYecKHX
IIPOLIECCOB»
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Tectnl o Teme 13 «®apmaneBTH4yeckas Omoxumusa. MeTadoIm3M J1eKapCcTB»
1. ®dapmaueBTHYecKasi OMOXUMHS U3YYaeT:
1.MomnekynspHbIe MEXaHU3MBI IEHCTBHSI TOPMOHOB
2.buoxumuyeckne OCHOBBI TEXHOJIOTHHU JIEKAPCTBEHHBIX (popMm
3.MoJekynsapHbIe OCHOBBI IEPEHOCA TEHETUIECKOM HHPOPMAaITUH
4. eHHO-MHXEHEPHYIO OMOTEXHOJIOTHIO JIEKaPCTBEHHBIX CPEACTB
5.MexaHu3MbI AeUCTBUS (GEPMEHTOB.
2. Buoxumuueckue MeTOIbI HCIOJIb3YIOTCH NPH CTAHAAPTH3ALMHU U KOHTPOJIEe Ka4yecTBa:
1.benKkoBO-TIENTHUIHBIX TOPMOHOB
2.I'muxo3unos
3.depmMeHTOB
4.CynbhaHniaMui0B
5.AHTHOUOTHKOB
3. Bbicokas cnennpuIHOCT HMMYHO(GEPMEHTHOI0 AaHAIN3A 00eceYHBaeTCs MPUMEHEHHEM:
1.MuaukaTopHoro gepMeHTa ¢ BHICOKOIH MOJISIPHOM aKTHBHOCTBIO
2.0c000 YHCTHIX pEaKTUBOB
3.MOHOKJIOHAIBHBIX aHTUTEN
4 .IlonuKIOHATBEHOM aHTUCHIBOPOTKH
4. Karaaurndeckasi aKTHBHOCTH ()epMEHTOB NPH MMMOOWIN3ALMH Yalle BCETro:
1.Bo3zpactaet
2.YMeHb11aeTcs
3.He uzmensercs
5. Cra0tuabpHOCTh (pepMEHTOB MPU UMMOOHIH3AMH:
1.Bo3zpactaet
2.YMeHbI1aercs
3.He uzmensercs
6. JlunmocomajibHbIe JieKaApCTBEHHbIE (OPMBbI NIPOHUKAIOT B KJIETKY IyTeM:
1.ITpocroii nuddy3mn
2.06neryenHol iudpdy3un
3.9H100UTO3a
4.AXTHBHOIO TpaHCIOPTa
7. DBHOreHHBIMM JeKAPCTBEHHBIMH MpeNapaTaMu ABJISIOTCA:
1.AHTUOHOTHKH
2.I'opMOHBI
3.CepaedHble TITUKO3UIBI
4. AnKamonasl
8. Peakuuu Omorpanchopmauuu ruipoodHbIX KCEHOOMOTHKOB HANPABJIEHbI Ha:
1.YBenuueHmne moispHOCTH MOJIEKYI
2.YBenudeHue pacTBOPUMOCTH B JTUMHIAX
9. TepaneBTHYeckoe AeiicTBHe 0apOMTYpaTOB Npu UX OMoTpanchopMalUu B Opranusme:
1.YBenuuuBaercs
2.CHmxaeTcs
3.He mensiercs
10. B opranu3me oCHOBHbIE MeTA00INYECKHE TPEeBPALLEHUS JTeKAPCTB-KCEeHOOMOTHKOB
NMPOTEKAIOT:
1.B xemynke
2.B xuieyHuke
3.B nevenn
4.B xpoBH
5.B MpImmax
JTaJIOHBI OTBETOB K TecTaM 1o TeMe 13 «PapmanesTuyeckasi 6moxumus. Meradom3M JeKapCcTB»

(124 213 [3.3 4.2 5.1 6.3 7.2 8.1 9.2 | 10.3
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Tectbl 0 TeMe 14 «BBegeHue B KIMHAYECKYI0 OMOXUMHIO)

1. Boi6epuTe 0quH NPaBUJIbHBINH OTBET.

Ha3znaveHue KIMHUKO-O0MOXHMHYECKHUX UCCJIE0OBAHUIA:

A. paHHSS IMArHOCTHKA U TIOCTaHOBKA MG epeHINaTLHOTO THarHo3a 3a00JIeBaHHS
b. xapakTepucTHKa TeUeHHS M IPOTHO3a 3a00I€BaHUS

B. xonTponb 3pdekTuBHOCTH JTe4eOHBIX U MPODUITAKTUIECKUX MEPOTIPUATHIH

I'. n3ydeHne MOJIEeKyIIPHBIX MEXaHU3MOB Pa3BUTHS 3a00JIEBaHUS

1. Bce mepeuyncieHHoe.

2. BbiOepuTe 0MH NPABUIbHBIIA OTBET.

BbuoxuMmnuyeckne nokasarteii, onpejaeisemMblie B KIMHUKE

A. cozmepkaHne MaKpOMOJIEKYJl, MOHOMEPOB M HEKOTOPBIX MPOAYKTOB UX 0OMeHa

b. akTuBHOCTH (PEepMEHTOB U N30(EPMEHTOB

B. conepxanue BUTAMHHOB, KO(hEepPMEHTOB 1 MPOTYKTOB UX 0OMEHa, cofiepKaHne MUHEPAITbHBIX BEIIECTB
U BOIBI

I'. comeprkaHrie TOPMOHOB, HEUPOMEINATOPOB, TYMOPAIBHBIX PETYISTOPOB M MPOIYKTOB HX 0OMEHa

. Bce mepeuyuncieHHoe.

3. BoiOepuTe 01MH NPAaBWIbLHBIH OTBET.

K 0enxam ocTpoii pa3bl 0OTHOCATCS BCe, KpoMme:
A. CPb

b. lanrorno6una

B. Konnarena

I'. Hepynonna3smuHa

. ®ubpuHorena

4. Boi0epuTe 0JUH MPAaBUIBHBIH OTBET.

C nMarHocTu4eckoil Heabi0 aAKTHBHOCTDH (JepMEHTOB ONpeesiioT B:
A. CpIBOpPOTKE KPOBH

b. JlefikokoHLEHTpaTax

B. Buonrarax

I'. JIuxBope

5. BoiOepuTe 01MH NPABUJIbHBII OTBET.

TakTuKa KIHHUKO-OHOXMMHUYECKUX HCCIeT0BAHUI BKIIOYAET:

1)OMOXMMHYCECKUH CKPUHUHT, T.€. BBISBICHUE OTKJIOHEHHUH MPH MPO(QHUIaKTHISCKOM JIA00PaTOPHOM
WCCIIe/IOBAaHUN

2)uenenarpaBieHHoe AudQepeHIaTsHO-IHATHOCTHIECKOe ONOXUMHUIECKOE HCCIIeTOBAaHUE JIS
YTOYHEHHS AUAarHO3a

3)ucnons3oBanre Hanbonee HHPOPMATUBHBIX OMOXUMHUYECKHX TECTOB JIJIsl KOHTPOJIS POBOAMMOTO
JIeYeHHS

4)0MOXMMHUYECKUI KOHTPOJIb 32 COCTOSTHIEM BBI3JIOPOBJICHUS 1 BOCCTAHOBIICHUS HAPYIICHHBIX (QyHKIHN
(mucnancepHOe HAOIIOICHHE)

5)Bce mepevnciIeHHoe.

6. BoiGepuTe 01MH NPaBUILHBII OTBET.

MarepuaJjioM 1/l KIMHUKO-OHMOXUMHUYECKUX UCCIEJOBAHUI MOMKET CJIYKUTh:

1)KpOBB, CIIMHHOMO3IOBast XHUIKOCTh, TUM(a, BHyTPUCYCTaBHAS ¥ BHYTPHUTIIA3HAS )KHUJIKOCTh
2)9KCKpETHI: MOYa, KEITYb, CIIOHA, XKEITyTOYHBIH U KAIIEYHBIA COKH, )KEHCKOE MOJIOKO M MOJIO3UBO,
CeMEeHHas XUJIKOCTh, CIIM3UCTHIEC BBIJICTICHUS

3)0uonTaThl (KyCOYKH TKaHEH ), T.€. B3SATHIC MPIKU3HEHHO C TIOMOIIBIO CIIEIUAEHBIX HHCTPYMEHTOB WITH
BO BpeMH xnpyprnquKHx BMCIIATCILCTB

4)BCce TIepeUnCICHHOE.

7. MecTo cHHTE3a ajlbp0CTEepoHa:
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A. llluToBuaHAS XKene3a

b. l'mmodus

B. I'nnoranamyc

I'. Hagmmoueynuku

J1. Iloukn

8.Koptu3zon — peryaupyer:

A. Bogno-coneBoii 6ananc

b. CunTes u cexpernuio TOpMOHOB SHIOKPHHHBIX XKelle3

B. O6meH yriaeBo0B, KUPOB, AMUHOKHCIIOT

I'. O6men kanbuus u pochato

. PenponykTuBHYIO GYHKLIUIO

9. BriGepuTe 0MH HeNMPaBUIbHBINA 0TBeT. CHMITOMBI THNIEPTHPEOUAU3MA:
A. TloBbllIeHNE TEMIIEpaTyphl TENa

b. Dx30dTansm

B. Taxukapaus

I'. IloBbIIICHHBIN aLIIETUT

J. YBenuueHue Macchl Tena

10. Boi0epuTe 0quH HeMPaBUJIbHBII 0TBET. Y MalnieHTa ¢ TUATHO30M 0a3e/10Boii 601e3HN
oTMedaeTcs:

A. YBennueHne MUTOBUIHON KeIe3bl

b. IloBbl1IeHNE KOHLIEHTPALMK HOATUPOHUHOB B KPOBU

B. Meimedgnas cnabocTth

I'. IToxynanue

JI. TloHM>KEeHHBIN anmeTuT

ITaJI0HbI OTBETOB K TecTaM 10 TeMe 14 «BBeieHUe B KIMHUYECKYI) 0MOXMMMIO»

L 1 |2 10 [3 B |4 A |55 |6 4 |71 [8 B |9 g [10 1

2.2. Tlepevyens TeMaTHK ped)epaToB M MPe3EHTALNMI JJIA TEKYIIEro KOHTPOJs ycmeBaemocTH (IO
BBIOOPY NpenofaBaTesisi H/MId 00y4aromerocs)

Ctpoenne u pyHKIMHN 0JIKOB U AMHUHOKHCJIOT.
Oco0eHHOCTH TPOTENHOTEHHBIX aMUHOKHUCIOT. Kitaccnukanus aMUHOKHCIIOT 1O TOISPHOCTH
panukanoB. HezaMeHUMbIE aMIHOKHCIOTHI.

2. Oopa3zoBanue nenTuaHOM cBsi3u. N- 1 C- KOHIIBI MOJIMIIENITHIHON 1IeMH Ha MPUMepe TPUIICITH A,
OCoOCHHOCTH MENTUHOH CBS3H.

3. Ilepuunas ctpykrypa Oenka. Kakas cBs3p ee ¢dopmupyer? Uto oOycioBiMBaeT nepBHYHAS
CTpYKTypa Oenka?

4. BropuuHas cTpykTypa 0enkoBoi Mosiekyinbl. Kakue cBsizu ee 00pas3yloT, kKak OHU (pOpMUPYIOTCS
Y 9eM OHU OThn4atoTcs? THUITbI BTOPUYHON CTPYKTYPBI, HX KpaTKasi XapaKTePUCTHKA.

5. Tpernunas crpykrypa OenKkoBOW MoOJeKyibl. OXapakTepus3yiTe THITBI XUMHUYECKHUX CBS3EH,
YYacTBYIOIIKX B €e (hopMHpOBaHMHU. 3a 4TO OTBETCTBEHHA TPETUYHAsA CTPyKTypa Oenka? Kakwne
(opMBI OEIIKOBON MOJIEKYJIBI BO3MOYKHBI?

6. LlenTp cBsa3piBanus Oenka (akTUBHBIN LEHTp), ero ¢opmupoBanue. [IpuHunn B3anumMonercTBUs
JIUTaHJa ¢ aKTUBHBIM LIEHTpOM Oelika. UTo Takoe JoMeHbI?

7. UerBepTudHas CTPyKTypa U OWoJOrmyeckas aKTHBHOCTh OenkoB. [Iporomepbl (cyOneanHUIIb),
OJIUTOMEPBI, MYJIbTUMEPHL. CBSI3H, Y4acTBYIOLUIME B CTaOWJIM3ALMHM YETBEPTHYHOH CTPYKTYpHI
6enkoB. UTO MOHUMAIOT TIOJT TEPMUHOM «KOH(pOpMaIus 0einKa»?

8. DBenku kak THNUYHBIE TpeacTaBuTeNy NpupoaHsix BMC. ®du3nko-xuMU4ecKne cBoicTBa OENKOB:
MOJIEKYJISIpHas Macca, pasMepsl U popMa MOJIEKYJIbl, aM(QOTEPHOCTh, PACTBOPUMOCTH OEJIKOB (OT
Yero 3aBUCHUT PacTBOPUMOCTE OenkoB?). CxoncTBa pacTBOPOB OEIKOB M KOJUIOUAHBIX CHCTEM.

9. Oranume pacTBOpOB OEIKOB OT KOJUIOMJHBIX cucTeM. DakTopsl CTaOWIIBHOCTH OEIKOBBIX
pactBopoB. OT 4ero 3aBUCHT 3apsif OekoBol Mosekyibl? M3o0anekTpuyeckoe coctosiae Oenka u
M303JIEKTPUUECKas TOUKA.

10. Peakiuu ocaxaenus 6enkoB. O0paTuMoe U HeOOpaTUMOE OcaxkaeHHue. MexaHU3M BbICATHBAHUS,
BBICAJTMBAIOIIIE ar€HTHI, IPUMEHEHHE.
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11.

12.

13.
14.

Henarypanus 6enkoB. Mexanusm JneHaTypaiuu. GakTopsl, BRI3BIBAIOIINE JCHATYpPANIO OCIKOB.
TIpumepsl UCTIONB30BaHUS B MEUIIMHCKOMN TTPaKTHUKE.

OcCHOBHBIE METOBI Pa3leNeHusl U OYUCTKH OenKkoB. BricanuBanue u nuanus. Ha yem ocHOBaHBI
MeToAbl aMnekTpodopesa, renb-¢punbTpanun, adh@UHHON W HMOHOOOMEHHOH Xpomarorpaduu.
TIpumenenue.

I[BeTHBIC peakiy Ha OCIKN ¥ aMUHOKUCIIOTHI.

Knaccudpukanms OenkoB mo XHMHUECKOMY cocTaBy. CoOCTaB CIOXHBIX OEIIKOB, HIPArOIINX
Ba)KHYIO POJIb B OpraHU3Me.

CtpoeHue u PyHKIHMOHUPOBAHME FeMOIJIO0MHA

~

[IpencraBuTeneM Kakoil rpyMIlbl CI0KHBIX OENKOB sBIsLeTCS reMornoona? CXoAcTBa U pa3inius
remMoryioonHa 1 MHOTI00MHA. DYHKIINN 3TUX OEIKOB.

XapakTepucTrKa HeOeIKOBOM yacTu reMonpoTenHoB. CTpoeHue rema (peppomnpoTtonoppupuna),
HaXOJSIIErocs B aKTUBHOM LICHTPE TeMOTJIO0WHA ¥ MHOTJIIO0HHA.

Kakumu cBs3IMH COeIUHSETCS TeM C TJIOOMHOM, PajuKall KaKOi aMHHOKHCIIOTHI y4acTBYET B
cBs3bpIBaHUM Tema? I300pa3uth cxemMaTHYHO CTpoeHHWe Trema. UYeTBepTHdHas CTPYKTypa
reMorioonHa.

HopmanbeHoe conepskanne reMoryio0nHa B KPOBU 4YelloBeKa (My>K4MH U KeHIuH). HopmansHbie
¢dopMbI TeMornoOuHa (IMOPHOHANBHEIHN, (eTATbHBI U TEMOTJIIOOMHBI B3POCIIOTO YellOBeKa: A,
Az, Alc.).

[Maronoruueckue GopMbl reMoriodnHa yenoBeka. CeprioBHIHOKICTOUHAS] aHEMHUSI M TalacCeMHUs
— HACIIE/ICTBEHHBIE TeMOTIIO0OMHOIIATHH.

[IpousBoaHbIE TEMOrJIO0MHA: OKCUT€MOIJIO0MH, KapOOKCUTeMOIJIOOWH, METIeMOIIOOuH,
kapOremornoOuH. CBsi3pIBaHUE TeMOrJoOMHAa ¢ KucioponoM. KoorepaTHBHBIE H3MEHEHHS
KoH(popManu npoTomepoB. KpuBble HacwlmeHus u guccorpanmuu Oz Ul TeMOriaoOWHa |
MHUOTIIOONHA (TpauKm).

IMepenoc H' u CO; U3 TKaHe# B JIETKKe ¢ MOMOIIBI0 TeMornobuna. Dddext bopa.
Annocrepudeckast peryisius cpojcTsa remorsiobnHa k Oz ¢ momomipto 2,3-6ucdocdornunepara
(b@I).

CrtpoeHue U PyHKUMU UMMYHOIJ100YJIMHOB

1.

2.

Uro takoe mMmyHOrnoOynuHbBI? K Kakoil rpymme clioxHbIX OenxoB oHHM oTHOcsATca? Kakyro
(YHKLUIO BBIIONHAIOT ¥ KaK OHA OCYIIECTBIICTCS?
OCOOCHHOCTH CTPOCHHUSI HMMYHOTJIOOYTHHOB. CXeMa CTpOSHHUsI MOHOMEpa HMMYHOTTIO0YJTHHA.

Tspkenble W JIETKWE 1IETIH, CBSI3M MEXIYy HHMMH; BapuaOenbHble W KOHCTAaHTHBIE IOMEHBI JIETKHX H
TSDKEJIBIX LeTel, UX CTPYKTYpa U CTaOMIIN3UPYIOIUE UX CBS3H.

3. Tlo KkakoMy TIpuU3HAaKy  KJIACCUPHUUIUPYIOT  HMMyHOroOynuHb?  Kakme — xiaccel
UMMYHOTJIOOYJIMHOB CyIIECTBYIOT.

4. NmmynornoOymuasl M (IgM). Korna cexperupyrorcs u B kakux popmax cymecTtByror? KpaTkas
XapaKTepUCTHKAa MOHOMEPHOH B CEKPETOPHOH (hopM.

5. WmmynornoOymuusl G (1gG). Korma cekpertupyroTcs ©  Kakyio (GOpMy HMMEIOT O3TH
ummyHornoOynmunel? @ynkums 1gG. 3HaueHme 3TOro kjacca HMMMYHOTJIOOYJIMHOB —BO
BHYTPUYTPOOHOI! 3alIMTe IJ10Ja 1 HOBOPOXKICHHBIX B IIEPBHIE HEAEH )KU3HU.

6. HNmmynornoOymuubl A (IgA) — OCHOBHO# Kiacc aHTuTen B cekperaXx. CocTaB M MeXaHH3M
3amuThl. SIgA — crienuduyeckas cekpeTopHas GopMa IMMYHOTIIOOYIMHA A B CIIOHE, (QYHKIHH.

7. WmmynornoOymuasl E (IgE). Yrto crumymupyer npucoenunenune k IgE anturena? Yemy
MIPEIIIECTBYET yBeIMYeHHe KomuuecTra IgE?

8. HmmyHornoOymuHbl D, uX CTpyKTYypa U polb.

Buramunsbl
1. Yro Takoe BUTAaMHUHBI?
2. KakoBa posib BATAMHHOB B Opranusme?
3. CBolicTBa BUTAMUHOB.
4. Ko BriepBBIC BBET TEPMHUH «BUTAMUHBD)?
5. Kakwue npu3HaKu JIeXxaT B OCHOBE Ha3BaHUH BUTAaMUHOB? IIpuMepHl.
6. Kak xnaccuunupyrotr BATaMUHBI?
7. Uro Takoe BUTAMHUHONIOMOOHEIE BemmecTBa? [IpumMepsl.
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Bunpl aqucbananca BUTAaMHHOB B OpTaHU3ME.
DK30TeHHBIC U YHIOTCHHBIC TPHYNHBI BATAMUHHOM HEOCTATOYHOCTH.

10. Kakwue BemecTBa Ha3bIBAIOT aHTHBUTAMHHAMHU?
11. Kakue aHTUBUTaMUHBI MO>KHO MCIIOJIB30BaTh B KauecTBe JiekapcTB? [IpuBenuTe mpumepsl.
12. B kakux eJJMHUIAX BBIPAKACTCS CyTOYHAS MOTPEOHOCTh B BUTAMUHAX?
13. Yo Takoe Butamepsi? [IpumMepsl.
14. Yro Takoe npoButamunsl? [Ipumepsl.
15. Yro Takoe kopepMeHTHBIE (OPMBI BUTAMHUHOB?
16. Kakue kodepmenTsl oOpa3yrorT BuTamuHbl Bl, B2, B3 (mantorenoBas kuciota), BS (PP wm
HUKOTHHOBAs KucioTa), B6, B9 (ponuesas kucnora), B12,H?
17. Kakue BUTaMUHBI SBISIOTCS
®  aHTHAHEMHYECKHUMHU
®  AHTHIEPMATHTHBIMHU
®  AHTHPAXUTHYECKHUMU
®  AHTHUIHMHTOTHBIM
®  AHTHHEBPHUTHBIM
®  aHTHUMNEIArPHYECKUMHU
®  aHTHKCEPODTATEMUYECKUMHU
®  AHTUCTEPUIbHBIMU
®  AHTHOKCHJAHTaMH
®  AHTUTEeMOPParu4ecCKUMHU
e aHTHCceOOpeHHBIM
®  KamWUISPOYKPETUISFOIIUM
® BHTaMHHOM POCTa
18. Kakve BUTaMHHBI CO/IEPIKAT aTOM CEepBI?
19. B cocTaB Kakoro BUTaMMHa BXOIUT MeTaIU1?
20. Jlns BcachIBaHMsI KaKOro BUTaMUHA HeoOXoauM BHyTpeHHMi (aktop Kacna? Yro mpeacraBisieT
co00i1 3ToT hakTop?
®DepMeHThI
1. OO6was xapakTepucTuka (GepMEHTOB.
2. B uem cocTouT cxoAcTBO hePMEHTOB M HEOPraHUYECKUX KaTaIn3aTOPOB?
3. Otranumst GepMEHTOB OT HEOPTAHUUECKUX KaTaIr3aTOPOB.
4. Bunsl cienuduIHOCTH (HEPMEHTOB, IPUMEPHL.
5. Crpoenue dpepmentoB. KopakTops! 1 KopepMeHTHI.
6. AKTUBHBIH M QIJIOCTEPUUYECKHIA IIEHTPHI (PepMEHTOB, HX XapaKTepUCTHKA.
7. Teopun, 0ObsCHSONUE CIEIU(PUIHOCTD JIEHCTBUST (PEPMEHTOB.
8. Kiaccudukanus u HomeHknatypa ¢pepmenTos. [Ipumepst.
9. Mexanu3sm zaeictBus pepMeHToB. UTO Takoe SHEPrys aKTUBALUH U IIyTH €€ CHIXKEHUS?
10. Kunernka (epMeHTaTUBHBIX peaknuii. KnHernueckue koHctaHThl Muxasnuca-MenreH (Ky) u
MaKcHUMaJbHask CKOPOCTh peakiuy (Vmax).
11. 3aBucUMOCTh CKOPOCTH (PEPMEHTATHBHOW pPEaKUUH OT KOHLEHTpaluu cyoOcTpaTa, (epMeHTa.
EnuHuie: aktThBHOCTH (DePMEHTOB.
12. Bnustaue Temnepatypbl U pH cpelibl Ha aKTUBHOCTH (DEPMEHTOB.
13. Perymsauust akTuBHOCTH (QepMeHTOB. HWHrubutopsl u akTuBaTopbl (epmeHTOB. Bumbl
uHruoupoBanus. Vcrnons3oBanue HHTHOUTOPOB (PEPMEHTOB B KaYECTBE JICKAPCTBEHHBIX CPEJICTB.
14. AxrtuBammsi  (epMEHTOB IyTeM KOBaJCHTHOH Moaudukanuu: ¢pochHopuaupoBaHue-
negochopuapoBaHre, YAaCTUYHBIM MPOTEOJHM3, aCCOLMALMSI-IUCCOUUAIHI POTOMEPOB,
aIJIOCTepHUEeCKast PEeryJisiLusl.
15. Uzodepmentsr. Uzodopmer JIAI' u  ompeneneHre WX akTHBHOCTH B IIa3Me€ KpPOBH C
JUarHOCTHYECKUMU LIETISIMU.
16. MynbTudepMeHTHbIE KOMIUIEKCH U aHCaMOJIH.
17. UmmoOumn3oBaHHbIC PEPMEHTHI U X MCIIOJIb30BAHUE B MEIHUIIMHE.
18. Ilpumenenue (pepMEHTOB B MEAMIIMHE. DH3UMOMATOIOT U, YH3UMOANATHOCTHKA, SH3MMOTEPAITHs

(mpumepsl).
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CtpykTypa u pyHkuuu aunuaos. buosornyeckne memopanbl. Ctpoenne u pynknun. Tpancnopr
BellecTB uepe3 MeMmOpany. [lepenaya curnana B KjIeTKy

RBOooNoOMONE

12.

13.

14.

15.

16.

17.
18.
19.

20.
21.
22.

23.
24,
25.
26.

0.
1.

XUMHUECKOE CTPOCHHE, CBOCTBA M (DYHKLIUU TPHALUITIUIIEPOIIOB.

XHUMHYEeCKOe CTPOCHHE, CBOMCTBA M (PYHKITUH TITHIIEPO(HOCOTUITHIOB.

XUMHYECKOE CTPOCHHE, CBOMCTBA U (DYHKLUH C(HUHTOIUIINIOB.

XUMHUYECKOE CTPOCHHE, CBOMCTBA M ()YHKLIUU CTEPOHIOB.

[IpoBuTtamunsl, akTuBHbIE hopMbl BUTaMUHOB A 1 D.

['urmoBUTaMHHO3B! ¥ TUIIEPBUTAMHUHO3BI, TATOJIOIMYECKUE MIPOSBICHUS IIPHU ATUX COCTOSHUSIX.
Buonornueckue memOpansl. CTpoenue u GyHKIuH. TpaHCIOPT BEMIECTB Yepe3 MEMOpaHy
OyHKIMHM OMOIIOTUIECKUX MEMOpaH.

CrpoeHne OMOIOTHIECKUX MeMOpaH.

JIBOWHOM TUTTUTHBIN CI0H — OCHOBA OMOJIOTMYECKON MeMOpaHEbI.

Xummnueckuii coctaB MeMOpan. OcoOeHHOCTH IMIHIOB MeMOpaH, X MpeacTaBuTend. OyHKINH
JUTNHAIOB MEMOpaH.

benmku wMemOpaH: wWHTerpanbHble (TpaHCMeMOpaHHBIE) W  TIOBEPXHOCTHBIE. DyHKINH
MeMOpaHHBIX OEIKOB.

CpoiictBa Ounonoruyeckux MemMOpaH (3aMKHYTOCTb, aCHMMETPHUYHOCTb, AMHAMHYHOCTD,
n30uparenbHas MPOHUIIAEMOCTh MEMOpaH).

Mexanu3mbl MeMOpaHHOro TpaHcrnopta. I[laccuBubiéi TpancnopT (muddysus). IIpoctas
muddysus, obneruenHas auddysus. TpaHciokassl W KaHanooOpasyromue Oenku. Kaxue
BEILIECTBA MEPEHOCATCA IIyTeM TaCCUBHOIO TpaHCIopTa?

AKTHBHBIN (3HEPro3aBUCHUMBIN) TpPAaHCHOPT — TPAHCIOPT BEIIECTB NPOTHB TIpaJHeHTa
KOHIICHTPAIIHH.

[lepBHUYHO-aKTUBHBIA TPAHCTIIOPT W BTOPHYHO-aKTUBHBIM TPAHCTIOPT (HATPUK-KAIHMEBHIN Hacoc,
KanpIueBsIi Hacoc, H+-ATd-aza-ipoToOHHBIN HAcoC).

Buel mepeHoca BelecTs uepe3 MeMOpaHy (YHUIIOPT, CUMIIOPT, aHTUIIOPT).

OK301MTO3 M SHAOIUTO3.

JIumocombl ¥ UX MCHOJB30BAHUE B KIETOUYHOW OMOJIOTHH, B TEHHON MHXXEHEpHH, B (papmanu,
(hapMaKoJIOTrHH.

MemOpaHHBIE PEIEHTOPHI.

Crpoenne G-6€i1KoB.

OO0pa3oBaHie BTOPHUYHBIX MOCPETHHKOB: MHKIMYECKHX HYKJICOTHIOB, MHO3UTONTpUbOCchaTa,
JTUAIIITIIUIEpOIa.

Ponp Ca2+.

Buasl nporenHKHHA3.

Mertabonnyeckre H3MEHEHHS B OTBET HA CUTHAIBHBIC MOJICKYJIBL.

BayTpukieTouHas nepenaya CUTHaja.

BBenenne B 00MeH BelecTB. buoJjiornueckoe oKucjaeHHe

1.
2.
3.

o &

© ®

10.
11.
12.

UYro takoe oomeH BemiecTB? Ero atarsl.

HyTpunmosnorus — Hayka o MMTaHUH Y€JI0BEKa M )KUBOTHBIX, €€ 3a1a4H.

OntumansHoe mnuTaHue. OCHOBHBIE IUTATENbHBIE BEIIECTBA M MX COOTHOLICHHE IIPH
cOaTaHCUPOBAHHOM PAIlIOHAILHOM ITUTAHUH.

3aMeHNMBbIE U He3aMEHUMBbIE HY TPHUEHTHI.

Bropoii 3Tan oOMeHa BeriecTB — MeTaboIu3M.

Karabommsm u aHabonmu3M — J(Ba THINA pPEAKNWH BHYTPHUKIETOYHOTO METAa0OIM3Ma, WX
Hepa3pbIBHAS CBS3b.

buosnepreruka. Jlenenue OpraHusMOB IO CIOCOOYy NHTAaHHUS, WCTOYHUKY OJHEPrUM H
MOTPEOICHUIO KUCIOPOIa.

[IpeBpartieHre COHEYHOM SHEPTHH B )KUBBIX CUCTEMaX.

JKuBble opraHu3Mbl Kak OTKpBIThIE cHCTeMbl. [loHSTHS O CBOOOJHON W CBSI3aHHOW HSHEPTrUU
OpPraHUYECKHX BEIECTB.

W3menenns cBOOOHOM SHEPrHU. DK3eprOHMYECKUE U SHICPraHMYECKUE MTPOLECCHI.
Makpoapruyueckue coeIMHEHUS.

[yt Owmocunreza ATD B xuBoii mnpupoxe (¢porodochopunupoBanue, OKUCIUTEIHHOE
dbochopunupoBanue, cyocTpatHoe hochopuiupoBaHue).
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13.

14.
15.

16.
17.

18.

19.

20.
21.
22.
23.
24,
25.

26.
27.

28.

bronoruueckoe OKHCIEHHE W €ro BHJIBL. OTalbl OHOIOTHYECKOTO OKHCICHUS (ITaIlbI
YHU(DHUKAIINA SHEPTETHYECKOTO MaTepraa).

Crenuduyeckne u obmue mytu katabomusma.

Kpatkas xapakrepuctika | sTama OMOIIOTHYECKOrO OKHCICHHUS-TIEPEBAPUBAHUS MUTATEIBHBIX
BemecTs B KKT.

Kparkast xapaktepuctuka |l sTamna Ononoruueckoro OKUCICHsI, KOHEYHbIEC TIPOTYKTHI ATara.
OxucnutenbHoe  aekapOokcunupoBanne mnupyBara (OJIl), nokanm3aumsi B KIETKe,
MOCJIEIOBATEIFHOCTh ~ PEakiuif, (QEepMEHTI ¥ KOPEPMEHTHl MHUPYBATICTUAPOTCHA3HOTO
KoMIuiekca. Ponb Butamuna Bi.

Il 3Tam OWMONOrMYECKOTO OKUCICHUS — IUKI TPUKApOOHOBBIX KucioT (1ukia Kpebca).
Jlokanuzanusi B KJIETKe, MOCIEI0BATENbHOCTh peakuid, GepMEHTH U KOPEPMEHTBI, CyMMapHOe
ypaBHeHue. Peakmms cybcrpatHoro dochopumupoBanus. brnoxumudeckne (QyHKIUN IIHAKIA
Kpebca. Cszp mukina ¢ LI10.

IV sTam GMOI0rHYecKOro OKHCIICHUS — TKaHeBOe AbIxaHue. JpIxaTenbHas Lelb U e BaKHEHIIne
KOMITOHEHTBI. CTporasi mocieI0BaTeIbHOCTh PEAKIUi ABIXaTeNbHON ey, OUONIOTnYecKas pob
TKaHEBOTO JIBIXaHus (LIETH IIepeHOoca IIEKTPOHOB).

OxucnurensHoe Gdochopunuporanue, KOIPPHUIMEHT OKUCIUTEILHOrO (HOCHOPHUINPOBAHUS.
[MonHast M HENOMHAS TbIXATEIbHAS 11CTTh.

Nurubutopsl  (EepMEHTOB IemMMd TepeHoca JJIEKTPOHOB. Pa3o0mmuTenyt OKUCIHTETHHOTO
dochopunupoBanus.

JpIxaTenbHbIi KOHTPOJIb.

I'MnosHepreTHUECKHE COCTOSHHUS.

MukpocoMalibHOE OKUCIICHHUE: JIOKAJIN3aIIUs, CXeMa, OMOJIOTMUeCKUEe (DYHKIIHH.

[lpumepsl  y4acTHsi OKCHI'€Ha3 B HEOIUIACTHMYECKHX IMIpoleccax H  00e3BpeKHBaHHU
KCEHOONOTHKOB.

IMepexucHoe okucnenue munuaoB. OOpa3oBaHHe aKTHBHBIX (HOPM KHUCIOPOAA.

Pons mpornieccoB cBOOOTHO-paIMKANBHOTO OKHCIECHUsI B HOpME. MeXaHH3MbI MOBPEKIAIOUIETO
JICHCTBYSI aKTHUBHBIX (hOPM KHCIIOPOJA..

depMeHTaTHBHAS M HEePMEHTATUBHASI CUCTEMbI aHTHOKCHIAHTHOMN 3aI[UTHI.

O0MeH yrJieBoi0B

1.
2.

3.

o

© ®

10.

11.
12.

13.
14.

Hopwma yrieBonoB B muTaHmy.

CxeMBl TIpeBpalleHus YTICBO0B B KEIYJOYHO-KAIIIEYHOM TpakTe. DepMeHThI, THAPOIU3YIOIINE
pa3iIryHbIE YTIEBOIBI.

IlepeBapuBanue yrieBojgoB. OCOOEHHOCTH TEepEeBapUBAHUS YTIEBOIOB B POTOBOW IOJIOCTH, B
TOHKOM KuiKe. [[pucteHodnoe mumiesapeHue.

BcackiBanue TI0KO3bI M JPYTUX MOHOCAXapwJIOB M3 KWIIEYHHKA B IHTEPOLUTHI, TOCTYIUIEHUE
TJIFOKO3BI U3 SHTEPOIIUTOB B KPOBb.

CopeprkaHne TIIOKO3EI B KPOBU B HOPMeE, aIMMEHTAapHAs TUIIEPTITFOKO3EMHUSL.

MexaHHu3M MOCTYTUICHUS TIIOKO3bI U3 KPOBH B TKaHU. XPaKTEPUCTHKA OEIKOB-TIEPEHOCUHKOB
TJTIOKO3BI. BivsiHMe MHCY/IMHA Ha MOCTYIUICHNE TIIOKO3bI B MBIILIEYHYIO M )KUPOBYIO TKaHU.
Peakuus dhocdopunupoBanus riroKo3bl B KJIETKAaX TKaHEH — KIIOYEBas peakius Meradbosm3Ma
TJIIOKO3BI B KiteTkax. OcoOeHHOCTH peakuu, (epMEHTHI.

O6wmen rimkorena. CTpoeHHe TIIMKOTEHa, THUITBI CBA3EH My OCTATKaMH TIFOKO3HBI B TJIMKOTEHE.
CuHTe3 TIuKoreHa (IJIMKOHEOTeHEe3), CXeMa CHHTE3a IIIMKOreHa, (PepMEHTHI, SHEpro3aTpaTHOCTh
1 JIOKaJIU3alys MpoLecca.

MoOwmm3amusi TIUKOTCHA. AMunonutrdeckuii ¥ GocHOpOIMTUYSCKUI TyTH paciaia
rmkorena. Cxema GochopoMTHUESCKOTO IMyTH MOOWIM3AIMK TVIMKOreHa. Pojib MoOWiIM3amnuu
TJIMKOTeHa B TIEYSHHU, OTJINYME OT MOOMIIN3AIIH TJIUKOT'€Ha B MBILIIAX.

I'TMKOTeHO3b1, THIIBI, TPUMEPHI.

IIytn xaTabonam3mMa TIoK03bl. AHARPOOHBIN TIUKOIH3. ASPOOHBIN TIIMKOIN3. A3pOOHBIN pacias
rimoko3sl 70 CO2 1 H20. IocnenoBaTenbHOCTD peakLuil, KIroueBble ()epPMEHTHI, SHEPTeTUIECKUI
BBIXOJ,. JIokanu3anus mporeccos.

MexaHu3MBI TPAHCTIOPTA IIUTOILUIA3MATUIECKOTO BOIOPO/Ia B MUTOXOHAPHH.

Cynp0a mpOAyKTOB IUXOTOMHUYECKOTO OKMCIeHus Tmioko3bl. Lukn Kopu (riroxo3omakTaTHBIN
k). [ mokoHeoreHe3 — BakHeWIIasi cocraBHas 4dacTh Hukia Kopu. OOXomHble peakiuu
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15.

16.

17.

18.
19.

TIIMKONM3a, (PepMEHTHl WX ocyliecTBisonme. Jlokanuzamus mporecca, OHOIOTHYEcKasl PoJib
TJIFOKOHEOTeHe3a.

[lenTo30docdarHbii TyTh MNpeBpalleHHUS TJIOKO3bL. PeakiMu  OKHCIUTEIBHOTO  3Tara
neHTo3opocdarnoro myTu. JIokamuzanus npoiecca, OMOJIOTHIECKAs POIIb

OcobenHoctn 0o6MeHa (DPYKTO3BI U TalakTo3el. HaciemcTBeHHass HEMEpeHOCUMOCTh (PPYKTO3HI,
TaJIaKTO3eMHUSI.

OcoOenHocTr 00MEHA TJIFOKO3bI B PA3HBIX OpraHax W KIIETKaX: 3PUTPOIMTAX, MO3Te, MBIIIIIAX,
JKUPOBOM TKaHU U TICYEHHU.

[TaTomorus yriieBogHOTO OOMEHa: CaXapHbBIN AUa0eT, TIIMKOTEHO3bI, TATaKTO3EMHUSI.

I'moko3a («caxap») KpoBH. Peryisius ypoBHS TIIFOKO3bI B KpoBU. PoJib MHCYNIMHA, aJpeHaINHA,
rmrokaroHa AKTI, ToKOKOPTUKOUIOB.

OO0MeH TUnuI0B

1.

2.

o

10.
11.
12.
13.
14.
15.
16.

17.
18.

19.

20.

21.

OcCHOBHBIE JIMOMIBI [UIOM, WX (QYHKOUM, HOpPMa MOCTyIUleHus kupoB. CrpoeHue
TPUALMIITIIULEPOJIOB.

IlepeBapuBanue >xupoB. OMyJIbrupoBaHue xupa. OCOOEHHOCTH CTPOEHUS KEMTUHBIX KHCIOT, UX
(GYHKIUH B IpOIIecCe MOJTOTOBKH JKUPa K TIepeBapUBaHUIO.

IlepeBapuBanue (rupponu3 skupa). Perymauuss aKTHBHOCTH MAHKPEATHMYECKOH JIMIA3bl,
0COOEHHOCTH €€ NeHCTBUSL.

Koneunble MpoayKThl TUAPOIHM3A JHUIMUAOB M 00pa3oBaHHE CMEUIAHHBIX MULEIUI C JKEITYHBIMH
KHCJIOTaMHU.

BcacpiBanne CMeEIIaHHBIX MHLEI B CTEHKaX KHUIIEYHHKA. DHTEporenaTHYecKas LUPKYJISLHs
JKETYHBIX KUCIIOT.

Hapymienne nepeBapuBaHus U BcaCbIBaHUS MPOJYKTOB I'MIPOJIN3a Kupa (cTearopes).

Pecuntes xwupa, 3¢upoB xomecrepona U GocHoNUMUAoB B IHTEPONUTAX. Peakium akTHBaIuu
JKUPHBIX KUCJIOT NPH Y4acTHU KOQepMeHTa A U peakLy dTepUPUKALNU 2-MOHOALMITIULIEPOIIA.
OTnnyne peCUHTE3UPOBAHHOTO JKUPA OT SK30I'€HHOTO.

dopMupoBaHHe TpPAaHCIOPTHBIX (OpM  3K30reHHBIX JmnuaoB. CTpoeHHE W COCTaB
JIMIIONPOTEHHOB IJIa3Mbl KPOBH.

TpaHCHOPT XWJIOMHUKPOHOB uYepe3 JiuM(py B KpoBb. JleWiCTBUE JHMIONPOTEHHIIMIIA3BI Ha
tpuanuiraumnepods! (TAI') xunomukponoB. Tpancnopt npoaykToB ruaponusa TAI B TkaHH.
['uneprpuanunrianueponemMuslTuna, TUNEPXWIOMUKpOHeMHUs. [IpHUMHBI W KIMHUYECKHE
NPOSIBIICHHUSL.

Cunre3 XupHBIX KHCHOT. CHHTE3 MalbMUTHHOBOW KHCIOTHl M3 aleTWIKOdH3MMa A Ha
MYJIbTUIH3UMHOM KOMITJIEKCE MaJIbMHUTOMUICHHTETA3E.

TpaHCIOPT aleTUIKO3H3UMA A U3 MUTOXOHJAPHHA B LIUTO30Jb U 00pa30BaHNE MAIIOHWIKOIH3UMA
A. KiroueBoit depment atoro mporecca. CymMmapHOE ypaBHEHHE CHUHTE3a MaJIbMHTHHOBON
KHCJIOTBI.

Cunre3 TAI' B ieueHH U KUPOBOH TKAHU.

MoOwunu3anus >kupoB MpH HU3NIECKOI HArpy3Ke, CTpecce U IITMTEIbHOM TOJI0JIAaHHH.
OxuceHne KUPHBIX KUCIOT. TpaHCTIOPT KUPHBIX KUCIOT B MUTOXOHJIPHH.

Tpu stana oxucnenus >xkupHbeix kucaot 10 CO2 u H2O B MUTOXOHAPUSX.

Peakuun B-oxucneHus >KUpHBIX KUCIOT. JIokanu3amus mporecca, SHEpreTHUECKHH BBIXO/,.
OO6pazoBanue KETOHOBBIX Tel. lIpy Kakmx COCTOSHHSAX OpraHM3Ma BO3PACTaeT CKOPOCTb 3TOTO
npornecca? Anumo3, BBI3BaHHBIA YCHJIIEHHBIM OOpa30BaHHMEM KETOHOBBIX Tell MpPU CaxapHOM
nuaoere.

Oiiko3aHounpl. buocuHTe3 M OmonorMYeckas pojb 3WKO3aHOMIOB. VX pomb B pa3BUTHH
BOoCcHamuTeNnpHOro mporecca. OOBSICHWTE MeXaHW3M JeHCTBHS acnupuHa W JIPYTHX
MIPOTUBOBOCHAIUTENBHBIX CPEJCTB.

O6men xomectepuHa. CTpoeHne xoyiecTepuHa, Ononorndyeckne (QyHKIuu xojectepuHa. DoHI
xoJecTepuHa B opraan3me. OCHOBHBIE Talbl CHHTE3a X0JIECTEPHHA B TIEUYEHH.

Hapymenus oOmeHna xomectepuna. JKerdHokameHHast OOJI€3Hb, THIIEPXOJIECTEPOJIEMHUSI.
MexaHH3M pa3BUTHS aTEPOCKIIEPO3a.

O0MeH 0€JIKOB 1 aMHHOKHUCJIOT

1.

HopMa 0eaKOB B mUTaHUU. buomornueckas IOCHHOCTD 0eaKOB. A30THUCTEII 6aJ1ch, €ro BUbI.
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8.

Ortamnsl

IlepeBapuBanue O€NKOB B IKeMyIOYHO-KHIIEYHOM TpakTe. CBOWCTBA MENTHUATHAPONA3, HX
aKTHBAIHS.

[lepeBapuBanue OenkoB B sxemyake. CocTaB KeMyIJOYHOTO coka. Pojb COJSIHOM KHCTOTHI.
Hapymenne nepeBapuBanus 0EIKOB B JKEIyIKE.

IlepeBapuBanue OenkoB B KulIleyHHKe. HapymieHne mepeBapruBaHHs OEIKOB B KHIIEYHHUKE.
I'nnenne 6eTKOB B KUIIEYHHKE W 00pa30BaHUE SIOBUTHIX MPOITYKTOB.

Cynp6a cBOOOJHBIX aMHMHOKHCIIOT. YUacTHe UX B Ipoleccax aHa0oIM3Ma U KaTabonm3Mma.
IIpeBpamieHre aMHPHOKHCIIOT TIO O-aMUHOTpyIe. Jle3aMUHIpOBaHHEe aMUHOKHCIIOT, €T0 THIIBL
[IpsiMmoe OKHCIMTENBHOE [1€3aMUHUPOBAaHUE, cxXeMa, (EepMEHTHI M KO(MEPMEHTHI, MPOIYKTHI
mporecca.

Hempsimoe oxucnurenbHOe JA€3aMMHHUPOBAaHHWE — OCHOBHOM IyTh JI€3aMUHHUPOBAHUS O~
aMUHOKHCIIOT.

mpouecca. TpaHcamuHHpoBaHME MO0 bpayHmTeliHy. AKIENTOpbl aMHMHOTPYIIN, peakluu

TpaHCAMHUHUPOBAHUS C y4yacTHEM IHUpyBaTa, OKcajoaleTaTa U o-KeToriayTrapara. bruonoruueckuit cMbici
TpaHcaMMHUpOBaHUsA. DepMEeHTH U KO(PEpPMEHTHl TpaHCAMHHUPOBaHUS. J(MarHOCTHYECKOE 3HAYEHHE
oIpeiesIeHHsI AaKTUBHOCTH 3TUX (PEPMEHTOB B KPOBH.

9.
10.
11.

12.
13.

14.

15.

16.

Oo0Men

= oo~

0.

12.
13.
14.
15.

Il STam  OKHCIUTENBHOTO  J€3aMUHHMpOBaHMsA  [iiyramara. Jlokanmuzamus — Iporecca,
XapaKTepUCTHKA (DepMEeHTa TITyTaMaTAeTHAPOTeHAa3HI.

ITytn 06pa3oBaHus aMMHaKa 1 €ro TOKCHYHOCTh. [yt 00e3BpexrBaHusS aMMHUaKa.

buocuntes MOYEBHUHBI. Jlokanuzanus npouecca, MOCJICI0BATEIbHOCTh peaKkuum,
9HEpro3aTpaTHOCTh yporeHe3a. CBs3b opHHTHHOBOro nukia (uukina KpeOca-I'enseneiita) c
IIUKIIOM TPUKAPOOHOBBIX KHCIOT. DYHKIIMN OPHUTHHOBOTO ITHKIIA.

OKCKpeuys MOUeBUHBI B HopMe. [ unepamMmmoHuemus.

Hpyrue mytu o0e3BpexHBaHUS aMMHaka B TKaHsx. OOpazoBaHue TIyTaMHHA M aclaparvHa,
¢depmeHTsL. ['MApPONM3 aMUAOB KHUCIOT B TMOYKAX W KIETKAX KHIIEYHHUKA IO JCHCTBHEM
rIIyTaMHUHA3bl. bronormueckoe 3HaueHNe STHX IporieccoB. OOpa3oBaHre aMMOHUITHBIX COJIEH.
[IpeBpamienne yriaepoJHbIX CKENETOB aMUHOKUCIOT (0€3a30THUCTBIX OCTATKOB aMHUHOKHCIIOT) B
obmux myTsx katabomm3ma (OIIK). I'nukoreHHBIE, KETOTGHHBIE U TJIMKOKETOTEHHBIC
AMUHOKHCIIOTHI.

JlexapOOKCHIIMPOBaHHWE AMHHOKHCIOT. buoreHHble amuHbl. CHHTE3 W OHMOJIOTHYECKas POJIb
TUCTaMUHA, CEPOTOHMHA, alleTIIXO0NHA, Y-aMruHOMacTsiHOW KucioTel (ITAMK), taypuna.

OOMeH OTJeNbHBIX aMUHOKHCIIOT: ()eHIIAIaHWHA U THPO3WHA, MeTHOHWHA. Hapymenus oOMeHa
3THX AaMHHOKHUCIIOT: (EHUJIKETOHYpHS, AaJKalTOHYpHs, THPO3HMHEMHsS, allbOMHH3M, OOJe3Hb
ITapkuHCOHA.

HYKJIEOTHI0B U MATPHUYHBIE OHOCHHTE3BI

Cxema TUApOIH3a HyKICHHOBBIX KACIOT, ()ePMEHTHI.

Kartabonmu3am a30THCTBIX OCHOBaHWW. [IpoJykThl pacnaza THPUMHAMHOBBIX —A30THUCTBIX
OCHOBaHMUM.

[IpeBpaiieHusi MypUHOBBIX A30TUCTBIX OCHOBaHMM B  MOuYeBYyH0 Kuciaory. DepMmeHT
KCaHTHHOKCH/Ia3a.

HopmanbsHoe copepskaHre MOYEBOM KHCIOTHI B CHIBOPOTKE KpoBH. [mmepypukemwus, moaarpa,
NPUHLIMIIBL JICYESHHUS.

brocrHTe3 MUPUMUINHOBBIX HYKJIEOTHAOB. [IpOCThIe MpeAlecTBEHHUKH CHHTE3a TUPUMHUINHA,
B3aumogeiicteue ¢ ®PIAD (dochopudosunaudocharom) n odpazoBanue ypuruHMoHopochaTa
(YMD).

buocuntes mnypuHOBBIX HykJeoTuaoB. OOpasoBanue wuHO3MHMOHO(Ochara (MM®D), cuuTe3
aneno3naMoHodocdara (AMD) nuz UMO.

Oco0EHHOCTH CTPYKTYPHO-()YHKIIMOHAIBHOW OPraHU3alui HyKJIEHHOBBIX KHCIIOT.

Perukarus.

CrpoeHune periMKaTHBHOW BUJIKH.

JHK-nonumepasa.

. JHK-nurasa.

®parmenTs OKa3aky.

Herpananus u penapanus JHK.
Tpanckpunius: IpPOMOTOPBL, TEPMUHATOPBL.
JHK-3aBucumas PHK-nonumepasa.
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16. IIpoueccuur PHK.

17. Mansre sinepusie PHK, nx 6nonorndeckast pos.

18. Tpancusius.

19. 'eneTHuecKuii KOI.

20. 1-PHK, cTpoenue u GyHKITHH.

21. Pubocomsl.

22. Dranbl cuHTe3a Oclika (MHUIIMAIUS, SJIOHT AN, TCPMUHALINSA).
23. TlocrTpaHcisiiroHHast MOAU(UKALIHSL.

24. ®onguHr.

25. KoBanenTHsle mpeoOpa3oBaHus paAuKaIoB aMHUHOKHCIIOT.
26. MHruOUTOpHI CUHTE32 HYKJIEHHOBBIX KHCIIOT U OelKa.

27. Perynsinusi MATpUIHBIX OMOCHHTE30B.

Bbuoxumus neyenu. O6MeH XpoMONPOTEUI10B
1. Ponp meuenn B oOmeHe BemecTB. O0e3BpekuBaroiias (pyHKINS eueH .
2. Karabonmu3am rema, oOpa3oBaHWE >KETYHBIX MUTMEHTOB (OMIMpyOWHA), €ro OOE3BpEKHUBAHHE B
neueHu. «[Ipsamoit» n «HenpsaMoi» OUIpPyOHH.
3. Hapymenne oOmena 6mmnpyOrHa. J([marHocTiaeckoe 3HaYeHUE OTpeieNieHrs OMpyOrnHa B KPOBH
U MOuYe.
4. O6C3Bpe)KI/IBaHI/IC B INICYCHU MMPOAYKTOB THUCHUA aMUHOKHUCJIOT, IOCTYIAIONIUX U3 KUIICYHUKA.
5. buoxumMuueckue METOAbI AMArHOCTHUKH 3a6OHeBaHI/Iﬂ IICYCHHU.
6. CuHTE3 Ha MpUMepe CHHTE3a TeMOTI00NHA.
7. O6MeH xenesa.
8. emorno6uHoONaTHM.
9. XKenezonepuIUTHBIE aHEMUH.
10. Pacnam remorioOvHa B TKaHAX: OOpa3oBaHue OWIMpyOWHA, €ro JajbHEUIINe MpEeBPAIeHIS,;
CyIH)6a JKCIIYHBbIX TUT'MCHTOB.
11. O6mue mnpexacraBieHHs O JKENATyXe W €€ BapuaHTax (TeMONMTHYEcKas, OOTypalHoHHasd,
NapeHXUMaTo3Hast; JKeITyXa HOBOPOXKICHHBIX).

Buoxumusi KpoBH U MOUH

1. DyHKIUYU KPOBH.

2. XUMHWYECKHN COCTaB KPOBH.

3. bBenku ma3Mbl KPOBU U MX (QYHKIHH.

4. XapaxkTepuCTHKa OCHOBHBIX OCIKOBBIX (hPaKIIHA.

4.1. AnpOymuHBI (aTEOYMUH, TPAHCTUPETHH, PETHHOJICBI3BIBAIOIIUI OEIIOK).

4.2, Tno0ynuHBL:  01-TTOOYNMHBl (AHTUTPUIICHH, AHTUXUMOTPHIICHH, KHCJBI TJIHKONPOTEHH,
MUKPOTTIOOYJINH, THPOKCHHCBs3bIBatOMMK rioOynuH, deronporens, JIIIBIT); oo-rinoOynuHb
(Makporyo0yJuH, ranTorio0nH, LEPyJIOMIa3MUH, TPOTPOMONH, PETHHOJICBSI3BIBAIONINNA OEIIOK,
ButamuH D-cesi3piBatommii  6enok); P-rmoOynuasl  (JITIHIL, Ttpancheppun, ¢udpuHOTreH,
TpaHCKOOATaMUH, TEMONEKCHH, TpPaHCKOPTHH, C-peakTWBHBIM O€NoK); W Y —TJIOOYJIHUHBI
(MMMYHOTTTOOYJTUHBI )

5. benku ocTpoii a3el BocHaICHHS.

6. Cucrema KOMIUIEMEHTA.

7. ®epMeHTHI IU1a3Mbl (CBIBOPOTKH ) KPOBHU (CEKPETOPHBIE, IKCKPETOPHBIE, HHANKATOPHEIE).

8. HebGenkoBble a30THCThIE KOMIIOHEHTHI KPOBH.

9. bBe3a30THCTBIC OpraHUYECcKUE U OCHOBHBIC HEOPTaHUYECKNUE KOMIIOHEHTBHI TIA3MBI.

10. KammukpenH-KHHUHOBAsI CHCTEMA.

11. DeKTpOIUTHBIN COCTAB TUIA3MBI.

12. KuciioTHO-OCHOBHOE COCTOSIHUE M Oy(epHbIe CUCTEMbI KPOBH.

13. HapymieHust KHCIIOTHO-OCHOBHOTO COCTOSTHUSI.

14. TpaHCOPT KUCIOPOAA KPOBBIO.

15. [lepeHoc yraeKUcIoThl KPOBBIO.

16. Cuctema remocrasa: COCYAUCTO-TPOMOOIIMTAPHBINA, pOJIb TPOMOOLMTOB B MEXaHH3Max
reMocTasa, KoaryJIsIHOHHBINA reMocTas ((hepMEHTHBIH IPOIIeCC)

17. IIpoTuBOCBEpTHIBaIOIIME MeXaHU3MBbl. DUOPHHOTHUS.

18. 'pynmnsl kpoBu: cuctema ABO.
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19.
20.

MeTab0yI3M 3PUTPOITUTOB.
Mertaboau3M reMa u 0OMEH Keie3a.

I'opmonsbl. 'opMoHanbHas peryiasnus MeTa00JIMYeCKHX MPOLEcCoB

Sk~ whE

2 oo~

0.
11.
12.
13.
14.

OO6mmas xapaKTepUCTHKA.

buonorunyeckue cBoiicTBa TOPMOHOB.

Howmenknarypa u knaccupuKanusropMOHOB.

[lytu ne¥icTBUs TOPMOHOB (KJIACCHYECKUH — YHIOKPUHHBIN, TApaKpUHHBIN, ayTOKPUHHBIHN ).
OO6pa3oBaHue U CO3PECBaHIE TOPMOHOB.

Hepapxus peryiasaTopHbIX cucTeM opraHusma. Cxema B3aWMOCBSI3U PETYIATOPHBIX CHCTEM
oprasmsma.

buoTpancdopmalyisi TopMOHOB B OpraHU3MeE.

MonekynsapHble MEXaHU3MBbI JE€HCTBHUS TOPMOHOB.

TpancMeMOpaHHBIN MEXaHU3M JACHCTBHSI TOPMOHOB.

HuTo30/bHBIA MEXaHU3M NEHCTBUSI TOPMOHOB.

Perynsmus oOMeHa yriieBoAOB, JIUITHUAOB 1 AMHHOKHUCIIOT.

Peryssiiust MeTaboM3Ma OCHOBHBIX SHEPI€THYECKUXCYOCTPATOB.

Perynsimus BogHO-CcoeBoro oOMeHa, HapyIIeHHs BOJHO-COJIEBOTO OOMEHa.

Perynsius ooOmena kanbiust u ocdatos.

dapmaneBTHYecKas Ouoxumus. MeTadomu3M JiekapcTs

N~ E

9.

10.
11.
12.

dapmareBTHyecKas OMOXUMHSI.

Bbuoxumus — ocHoBa 6nodapmanuu. JlekapcTsa, Kak qyKepoJHbIE COSTMHEHHUSL.

Cynn0a nexapceTB B oprannzme. da3pl MeTabonM3Ma JeKapeTB: MOAU(MUKALNST U KOHBIOTAIIHSL.
OCHOBHBIE 3aKOHOMEPHOCTH MeTa00I13Ma OMOTEHHBIX U 9Y)KEPOIHBIX JICKAPCTBEHHBIX CPE/ICTB.
Ponbp MuUKpocOMaNTbHBIX (pepPMEHTOB B METa0OIN3ME JIEKAPCTB.

MukpocomanbHasi MOHOOKCHTEHA3HAsI CHCTEMA.

Cxema Octabpyka, ['mnpaenOpanara u bapona.

OCHOBHBIE MHUKPOCOMAJIbHBIE PEAKLMHU IMIPEBPALLCHUS JIEKAPCTB B OPraHU3ME: OKHCIHTENBHBIE,
BOCCTAHOBUTCJIBHBIC, TUAPOJIUTHICCKHUEC.

HemukpocomaibHbIe IpeBpalieHus JIEKapCTB.

KoHbroranmoHHbIe peakiyy MpeBpalleHus JICKapCTB B OpraHU3Me.

®akTopbl, BIUSIONIME HA METa00IN3M JIEKapCTB.

[IpumeHeHne OMOXUMHUYECKUX 3HAHUH M METOJOB B TEXHOJIOIMH JICKApCTB, (hapMalleBTUYeCKON
XUMUH, (papMaKoJIOTHH.

BBe)IeHI/Ie B KIMHUY€CKYI0 OHOXMMMHIO

©Wo~Nooak~whE

10.

IMoHsATHE O KIMHUYECKON OMOXUMHH U TaTOOMOXUMHUH.

Broxumuueckas 1uarHocTHKa 3a00/1€BaHUM IIEYSHH.

buoxuMuueckas 1ruarHocTrka 3a00J€BaHUN MMOYEK.

buoxumudeckas uarHocTiKa 3a00JIeBaHUI CepeTHO-COCYIUCTON CHCTEMEI.
Buoxumunueckas nuarsoctuka 3abonesanuii JKKT.

OOBEKTH OMOXMMUYECKHUX UCCIEN0BAHUIN B KIIMHHUKE.

OcHOBHBIE OMOXUMHYECKHE TOKA3aTENH, UCCIISAYIONTUECS B KITMHUKE.,
[IpuHIHITEI TPUMEHEHNST OMOXUMUYECKUX METOIOB UCCIICJIOBAHNUS B KIMHUKE.
KimHauko-0noxumudeckre JiabopaTopHy.

buoxuMmuyeckue aBTOMAThI.

Tembl peq)epaTOB MOTYT OBITh MMPEAJIOKCHBI IPETIOAAaBATCIIEM U3 BBIIICTICPCUMUCICHHOI'O CIIMCKA, 4 TAKKE
O6yT-IaIOII];I/IMC$[ B ITOPAJKE JIMIHOM WHHUIWATUBBI 110 COTJIAaCOBAHHIO C MTPEIIOJaBaTCIICM.

2.3. llepevyeHb CUTYalIMOHHBIX 337124 JJI5l TEKYIIEro KOHTPOJIS yCIEeBAeMOCTH
CtpoeHue u GpyHKIHMHU §€JTKOB U AMUHOKHCJIOT

1.

Kak OﬁbﬁCHI/lTb, 4T0 0€eJI0K MOJIOKA Ka3enH NP KUNIAYCHUHN CBOPAYUBACTCHA (Bbll’laIlaeT B

0Ca/I0K), eCcJIM MOJIOKO KHcJioe?
Hns otBera:
1. BcioMH#TE, 4TO TaKOE PACTBOPUMOCTD OCIKOB, YeM OHA 00YCIIOBJICHA?
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2. Uto Takoe u303JIeKTpudIecKas Touka oemka?

3. Kak MeHSIOTCS CBOMCTBA OCITKOB B M302JICKTPHICCKON TOUKE?

JTaJIOH 0TBeTa

[lpu xunsueHMH MOJIOKA Ka3eWH BCEr/a ACHATYpUpPYET, HO BHIMAAaeT B OCAIOK TOIZA, KOTJA JIMIICH
3apsizia, a 3TO MPOUCXOIUT B KUCIOM Mojioke. CnenoBarensHo, UOT kazenHa HaxonuTcs B KUCION cperie.
2. IIpy HenpaBWJIBHOI JIKCIUIyaTAllUM IEYHOr0 OTOIJICHUSI Yy JIOAeld 4YacTo NPOUCXOAMUT
OTpaBJ/IeHHE YTapHBIM ra3oM.

1. YT0 mpoucXOmuT MpH OTPaBIEHUH YTapHBIM Ta3oM?

2. Uro Takoe 4eTBepTUYHAS CTPYKTypa Oenka?

3. Kak BiusieT cTpyKTypa reMorfno0nHa Ha ero QpyHKuuo?

4. Kaxkue pepMeHTHI, 00Ja1ar0IIMe YeTBEPTUIHON CTPYKTYpoid, Brl 3HaeTe?

5. Kakwue n3o(hepMeHTH NCTIOIB3YIOTCS ISl TUArHOCTUKH WH(papKTa MUOKapaa?

JTaJIOH 0TBeTA.

1. Tpu orpaBnennu CO reMorioOuH MpeBpamiaeTcs B KapOreMorioOWH, KOTOPBIH HE CrnocoOeH
ce3pBath 2. Kpome Ttoro, CO wHrubupyer IV KOMIUIEKC [bIXaTeNbHOW IEMH
(IMTOXPOMOKCHIA3Y), IPEKpaILasi TKAHEBOE bIXaHHE

2. UYerBeprtuuHas CTpyKTypa Oeika — O0ObEIWHEHHE HECKONBKUX TONUNENTUAHBIX —Uenel
(cyOpemunmIr), 00IaqaroMuX TPETHYHON CTPYKTYPOH, B €ANHYI0 (DYHKITMOHATIHHYIO CHCTEMY

3. KoomeparuBHoe B3anMoIeHCTBIE CYOBIUIIH 00eCIeunBaeT S-00pa3HOCTh KPUBON HACHIIICHUS
reMoryio0MHa KUCIIOPOIOM

4. JlaktaTmeruaporeHasa, KpeaTHHKHHA3a
5. JIAT'12, KK-MB
Buramunsbl
1. B mocnennuii TpumecTp OepeMEHHOCTH Yy JKEHIIMHbI MNOSIBHJINCH 00JHM B KOCTHX.

buoxumMuuyeckuii aHaiuM3 KPOBU TMOKAa3aJ YBeJIWYeHHE KOHUEHTPAIMH KaJblOHf, CHIKeHUe
KOHIeHTpauun ¢ocdopa M NOBBIIIEHHYI0 AKTUBHOCTh 1IeJ04HOH (ochaTassl. C HapymieHUAMHA
KAaKOro BUTAMHHA CBSI3aHA JaHHAasl KJIMHHYeCKasi KapTUHa?

Obocnyiire:

1. Kakoe nedeHne 10KeH Ha3HAYUTD JKEHIIMHE aKylep-THHEKOIoTr?

2. IpodunakTUKy, KakoW MaTOJIOTHU JOJDKEH MPOBOIAUTH (OCOOCHHO TIIATEIBHO) Meauarp y pedeHka
3TOM KEHUIUHBI [1OCJIE POJIOB?

ITaJIOH 0TBeTa

I'unoeutamuno3 /1. Bpau neauarp nomkeH NpoBOJAUTh MPO(UIAKTHKY paxuTa.

2. Kak BiiMsieT Ha CBepTBHIBAIOIIYI0 CHCTEMY KPOBH NOCTYIUICHHE B OpraHu3M BuTammuHa K,
2+
Ca u remapuna? Kakme M3 3THX BellecTB AeHCTBYIOT OBICTPO, 2 KaKHe TPeOYIOT BpeMeHH I

peaqu3auuu cBoero 3¢ pexra?
st 060cHOBaHUS OTBETa BCTIOMHUTE:

1. KakoBa Ouosiorndeckast pojib BuramuHa K?
2+
2. Kakyto pons urpaer Ca

3. B yem 3axrodaeTcs BIMSHUE TenaprHa Ha MPOoIecc CBEPTHIBAHUSI KPOBU?

ITaJI0H 0TBETA

Buramun K npuBoAWT K yBENTMUEHHIO CBEPTHIBAHHMS KPOBM HE cpa3y, TaK KaK OH HauWHaeT paboTarh
1ocjie CcHuHTe3a B MedeHH mnporpomOuHa. Ca HEMOCPEICTBEHHO SIBISETCS KOMIIOHEHTOM CHCTEMBI
CBEPTHIBAHUS KPOBH, TIOITOMY IOBBIIIAET €€ CBEPThIBaeMOCTh ObIcTpo ( Ca ucronp3yeTcs Al OCTAHOBKH
KpoBOTeUeHHUH). ['enmapiH CHIKaeT CBePTHIBAEMOCTh KPOBH, UCTIONB3YETCS IS JICUYCHUS] TPOMOO30B.

DepMeHTbI

1. O d4Yem MOXkeT CBHAETEJLCTBOBATH pe3Koe TMOBbIIIEHHME B KPOBH AaKTHBHOCTH
acnapraramuHotrpancgepassl (ACT), ecam wu3BecTHO, 4YTO 3TOT (epMeHT JIOKAJIM30BaAH
NpenMyllecTBEHHO B cepane?

Jlns oTBETa BCIOMHUTE:

1. K xakomy knaccy otHocutcst ACT?

2. [Nouemy mpu MATOJIOTUH B KPOBH MMOBBIMIACTCS aKTUBHOCTh BHYTPUKIICTOYHBIX (DEPMEHTORB?

JTaJIOH 0TBeTa
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Wndapkr mumokapma. ACT sBnsercs BHYTPHKICTOYHBIM (DEPMEHTOM M €ro akTHBHOCTb B KPOBH
MOBBIIIAETCS IIPU PA3PYIIECHUH KIIETOK.

2. CpaBHuTe crieni(pMIHOCTH JeiCTBUSA JABYX IPyNN NenTHAA3 — NMUIIEeBAPUTEJbLHOI0 TPAaKTa
H CBepPThIBaIOLIeH cucTeMbl KPoBH. B kakoM ciiydae cnien(pmIHOCTH BhIme?

[t 060CcHOBaHMS OTBETa BCIIOMHUTE:!

1. Yro Takoe menTruaassl, K KAKOMY KIJIacCy OHU OTHOCSATCS?

2. Yto Takoe crenuUIHOCTh hepmeHTa?

JTaJIOH 0TBeTa

IlenTimasel CBEPTHIBAIOIIECH CHCTEMBI KPOBH JEWCTBYIOT JIMIIh Ha 1-2 CTPOTO OMpEENeHHBIX Oernka.
[MumeBapuTenbHble MENTHAA3bl ACHCTBYIOT Ha JIIOObIe OENKH, coAepiKallue ONpeesiCHHbIC MEeNTHIHbIC
cBsi3u. Takum 06pazom, cnenn(UIHOCTD MENTHIA3 CBEPTHIBAIOIIECH CUCTEMBI KPOBH BHIIIIE.

CrpykTtypa n pyHkuum Junuaos buosorunyeckne meMOpaHsbl.

1. ¥ manpuuka 6 Jjer HaOmogaercs: ObICTpasi yTOMJISIEMOCTb, HECIOCOOHOCTh K BBINOJHEHHIO
¢usznyeckoii padorsl. Ilpu uccief0BaHMU KJIETOK MbIIIL, B3SITHIX IMyTeM OHONCHH, O0HAPYKUIU
0o/1b1IMe BKJIOYEHUS] TPUALMWILIMLepuHoB. IIpu onpeaeneHnu UX KOJIUYECTBA B TAKHX KJIETKaX
HX KOHIEHTPAllMM OKAa3aJiCh B HECKOJbKO pa3 0oJblle, YeM B HOpPMe, a KOHIEHTpanus
KAPHUTHUHA B 5 pa3 MeHblle.

Ilouemy mnpu naHHOM 3a00JCBAaHMM PE3KO CHIKAETCS CIIOCOOHOCTh BBINOJHATH AJIHTEIBHYIO
(hU3UYECKYIO HAarpy3Ky?

JTaJIOH 0TBeTa

ITockosibKy KOJIMYECTBO KAPHUTHUHA CHIKEHO, TO U OKHCICHHUE XKUPHBIX KUCIOT B MBIIILAX MPOUCXOIUT
O4YC€Hb MCIJICHHO. BCHG)Z[CTBI/IC OTOI'0 JXUP HAKaIlJIMBACTCA B MBIIMICYHBIX KJICTKaXx. Oxucienue JKUPHBIX
KHUCJIOT - BaXHBIA MCTOYHUK OHEpruyv, MO3TOMY B [OaHHOM Ciiydac CIIOCOOHOCTH K BBIIIOJHEHUIO
¢u3ryecKoil pabOTHI 3aMETHO CHIKEHA.

2. Ilpudau3uTEJBLHO OAHA TPETh *KMPOB, NMOJY4YaeMbIX ¢ mumiei, J[o:xkHa ObITH PaCTHUTEIbHOIO
npoucxos;xxaenus. [lonTeepaure 310, 1aB 0TBETHI HA CJeIyIOIIHMe BONPOCHI.

A. HazoBute n3BecTHble BaM HezamMeHUMbIE (aKTOpPhI MUTAHUS, KOTOPBIE COAEPKATCS B PACTUTEIBHBIX
Macinax.

b. CunTes Kakux peryisTOpHBIX MOJIEKYJ TPOM3BOHBIX JIUIMBAOB OyJeT HapyIlIeH pH HeJIOCTaTKe 3THUX
(haxTopoB?

B. Kakue (pyHKUNH BBIIONHSIOT B OPTraHU3ME 3TH IPOU3BOJAHbIE JTUIUIOB?

ITaJIOH 0TBeTa

A. DcceHnnanbHbIe JKUPHbIE KUCIOTHI, AKJIPOPACTBOPUMbIE BUTAMHUHBI.

b. TlpocrarnanauHb! (TPOMOOKCAHBI, JISHKOTPUEHBI).

B. fBnstoTcst ropMOHaMu MECTHOTO JICHCTBUSI.

BBenenue B 00MeH BemiecTB. Buojsiornueckoe okucjieHue

1. HekoTopsle 0akTepun, APOAKH, MAPAZUTHPYIOINE YePBH He HYKIAKTCA B KHCIOPOJE.
Kakoii u3 1Byx cnoco0oB oopazoBanus AT® ucnosb3yercs y 3THX OPraHU3MOB U1 aKKYMYJISAIUH
sHeprum?

[t oTBETA BCIIOMHMTE:!

1. Yro Takoe pochopunmupoBanue?

2. Yro Takoe cyOCcTpaTHOE M OKUCIUTENbHOE (pochopunupoBanue?

3. Uem ot THIEL (OCHOPUITUPOBAHUS OTIINYAIOTCS APYT OT Apyra?

JTaJIOH 0TBETA

JI1s1 akKyMyJISIIIAY SHEPTHH Y TAHHBIX OPTaHU3MOB HCIIONB3YeTCs CyOcTpaTHOe hochOoprUIupOBaHue.

2. PoTreHoH (TOkcHMYHOe BelecTBO, BbIpadaTbiBaeMOe OAHHUM W3 BHAOB pacTeHMil) pe3Ko
NMOAABJISIeT AKTMBHOCTH MHUTOXOHApuanbHOiT HAJIH-permaporenasnbl. TokcM4YHBIA aHTHOMOTHK
AHTHUMHUIIMH CHJIBHO MHTUOMpYeT oOKHUcCJIeHMe YOMXuHogaa. JlomycTHMM, 4TO 00a 3TH BellecTBa
0JIOKMPYIOT COOTBETCTBYIOIIME YYACTKHU IbIXaTeJbHOH Henu ¢ paBHoil dpdexTuBHOCTHIO. Kakoii
W3 HUX OyaeT npu 3ToM 0osiee MOIHBIM AaoM? JlaliTe apryMeHTHPOBAaHHBIN OTBeET.

s 060cHOBaHMS OTBETa BCHIOMHHTE:!

1. Uto Takoe 6JI0KaTOPHI NBIXaTEeIBLHOM e ?

2. Ha xakux y4gacTkax IbIXaTelbHOM memnu mocTtymnaet Bogopox oT HAJIH nw ®AIH 2?

ITAJIOH OTBETA
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Bonee mommHbIM simoM OyZeT aHTUMUIIMH, TaK KaKk OH OJIOKHPYET MOCTYIUIEHHE BOAOPOIa HA YYacTKE OT
yOUXWHOMA, a 3HAYUT BOAOPOJ HE IMOCTyHaeT He TOIbKO OT DAJ[-3aBUCHUMBIX NETHAPOTEHAa3, HO W OT
HAJIH-gerunporeHassl.

O0MeH yriieBo10B

1.0nucano aBa TMna 3abojeBanuii. JIns onHoro xapakrepeH jaedekt ¢ocdopuiabl MbIIIL, 1JIA
apyroro - medenu. Ha3zoBure mpuzHaku 3THX 3a0osieBanmii. Kak u3MeHHTCS KOHUEHTpAaus
JIJAKTaTa B KpoBH mnocjie ¢u3nyeckoid Harpy3sku? KakoBa peakuusi 00JbHBIX Ha BBe/leHHUE
rjokarona?

Hns oTeera:

1. BcnomunuTe, B KakoM mpoliecce yaacTByeT (ochopunaza?

2. Harmummre cxemy mporiecca. Uem pa3mudaroTcs 3TH IPOIECCH B IIEYEHH W MBIIIIAX ?

3. B xakoM ciyuae huznueckas Harpy3Ka COMpOBOKAACTCS THIIEPIaKTaTeMHUCH ?

4. Yto Takoe rimokaron? Ero ydactue B peryJisiiuu yrieBoIHOTO OOMEHa.

ITaJIOH OTBeTa

IIpu nedexre dochopunazpr Memm OyAeT HaOmoMaThCs MbliedHas ciabocts. [lpu  medexre
dochopunazel TedeHH OYyAyT YBEIMYCHBI pa3Mepbl 3TOrO OpraHa, HAONIOMAETCS THIIOTJITUKEMUS.
Konnentpanus makrara mocie (Qpu3MYeckoil Harpy3kKd He M3MEHHTCS. BBeleHHe TIIFOKaroHa BBI3OBET
TUNEPTIIMKEMHIO 33 CYET CTUMYJIALINH TIIOKOHEOTeHEe3a.

2.MHorue naToreHHble MUHKpPOOPTraHU3Mbl (BO30YyIUTE/IM THOMHBIX HH(EKIUIi, ra30BOl raHTPeHbI)
coaepskat (pepMeHT rHATyPOHHIA3Y, KOTOPas CNOCOOCTBYET BHEPEHUIO 3THX MUKPOOPTaHU3MOB B
TKAaHU, 2 TaKKe BO3HMKHOBEHHIO M PACTPOCTPAHEHHIO MAToJIorudeckoro mpouecca. [louemy 310
NMPOUCXOAUT?

Hns oTBera:

1.HazoBure cyOcTpaT ruairypoHUIa36.

2. BcnomHMTE JTOKATU3aLUI0 THATYPOHHUIA3bl B TKaHU?

3. Kakyto posnb Urpaer ruanypoHuia3a B pacpoCTpaHEHUH aTOJIOTHYecKoro mporecca?

JTaJIOH 0TBeTa

I'manypoHOBas KUCIIOTa SBISIETCSI OCHOBHBIM MEXKJIETOYHBIM BEIIECTBOM. Ee MOIIEKyNBI B BHIE Tems
SBIISIFOTCS CBOCOOPa3HBIM (QUIILTPOM, 33/ICP’KUBAFOIIIM

MI/IKpO6HBIe 1 WHBIC KPYIHBIC YaCTUIIbI, IMOMNAJar0Ie B OpraHU3M. FI/IaHypOHI/IJIaSa MHKPOOPraHnu3MoOB
paspyliaeT THATYpPOHOBYIO KHUCIOTY, YTO IO3BOJIIET MHKPOOPTaHW3MaM IPOHHUKATh B KPOBEHOCHOE
PYCI0 ¥ MEKKIIETOYHOE TIPOCTPAHCTRO.

OO0MeEH JTUIHA0B
1. My:k4yuHa, 45 jeT, TyUHbId, 00paTWICA ¢ Kajl00aMH Ha nmepuoguveckue 00U B 00J1aCTH
cepana | OBIIIKY. AHAIU3 JUMHI0B KPOBH HATOLIAK MOKA3aJ: co/lep:KaHne 00LIero XoJjecTepoJsia
— 6,5 MMOaBb/J1, X0J1ecTeposia JIBII — 1,4 mMoan/a, TAI' — 8 Mmmoanb/a (Hopma — 1,5-2,5 mmoas/a).

1. [ns xakod MaToJOrMK XapaKTEPHBI IEPEUNCIICHHbIE U3MEHEHUS B TIOKA3aTEIsAX TUIA3MBI

KpOBH?

Uro takoe ko3 unment areporernoctu? KakoBo ero 3HaueHne B HOpMe?
Yemy paBeH K03 PHUIHMEHT aTePOreHHOCTH B JaHHOM ciiydae?
Ha uem ocHOBaHO neiicTBUE MpenapaToB, CHUKAIOLIMX COJIEPKAHUE X0JecTepoiia B KpOBU?
HO‘ICMY TYYHBIM JTIOOAM PEKOMCHAYIOT JUETY C MIOHMKCHHBIM KOJIMYCCTBOM yI'J'IeBO)IOB?
JTaJIOH 0TBETA

arwn

1. TunepxosjecTepuHeMusi M THUIEPIUIEMHUS XapaKTEPHBI U1 aTEPOCKIIEpO3a M
OYKUPEHHUSI.
2. (O6mwmit XC - XCrnpn)/XCrsn
B Hopme Kx . <3

3. Ka=(6,5-1,4):1,4=23,6, T.c. BbIlIc HOPMBHI.

4. 3ro unruburopel I'MI-KoA-penykrazel — xmoyeBoro ¢epMeHTa OHOCHMHTE3a XOJecTepoJa.
YMeHbIIaeTcss ero moctymieHne B KpoBb B coctaBe JIOHII—JIHII u oTiokeHue B CTEHKAx
COCY/IOB.

5. Tlpu OKHCIIEHHH YTJIEBONOB 00Pa3yIOTCS MCXOAHBIE META0ONUTHI AJISl CUHTE3a XKHUPHBIX KHUCIOT,
TAT u xosnecreposia — anetuwi-KoA u dochoauokcraneToH; mpu U30BITKE 3TUX BEIIECTB OHU
paxoayIoTcsl Ha CHHTE3 JKHUPOB.

2. B KpoBM NanMeHTAa 0TMEYEHO MOBBINIEHNE COAeP:KAHNUS JIUTUIO0B.
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1. MoXeT T 3TO 3aBUCETHh OT HAPYIIICHUS TPABIII B3SATHSI KPOBH Ha aHATN3?

2. Kak Ha3pIBaeTcst 3T0 COCTOSIHUE?

3. B cocTaBe Kakux COSAMHECHUHN HAXOATCS JIMITUIBI B KDOBHU?

ITAJIOH 0TBETA

Ja Moxer, ecii KpOBb B3SJIM Y MAIMEHTA IMOCIe ebl. DTO COCTOSHUE Ha3bIBaeTCA THIEpIunuaeMus. B
3TOM CITydae KpOBb OoraTa XmIOMHKPOHAMH.

O0MeH 6e/IKOB 1 AMUHOKHCJIOT
1.Y nanueHTa, rocIUTAJIM3MPOBAHHOIO II0C/IE I0POKHO-TPAHCIIOPTHOIO NPOUCLIECTBHS, B IIa3Me
KPOBHM 00HAPY:KE€HO MOBBbINIEHHE KOHUEHTPALIMM MOYEeBHHBI, KPeaTHHA U CHUKEHHE KPeaTHHMHA.
B Moue 0b111 00HApYKEeH KpeaTHH.
1. B 4em npuunHa MOBBILIEHUS KOHIEHTPALIMY MOYEBUHBI?

2. Uro Takoe KpeaTHH U KpeaTUHUH?

3. KaxoBa 6uonornueckas posib KpeaTHHa?

4. TloyeMy B mia3Me KpPOBH MOBBIILACTCS KOHLEHTPALUS KpeaTHHA?

5. AKTHBHOCTb KakuX ()épMEHTOB MOBBIIIACTCS B OIHCAHHOM CiIydae?
JTaJIOH 0TBeTa

1. Bcrnencrtue pacnaga Oenka M MOCIEIYIOLIETO AS3aMUHUPOBAHUS aMUHOKHCIOT OCBOOOXKIAETCS

00JIBII0E KOJIMYECTBO AMMHAKa, KOTOPBIN 00€3BPEKUBACTCS IIyTEM IPEBPAILICHUS B MOYECBHHY.

2. KpeatuH — npoaykT MeTaOoJIM3Ma IJId, apT, MET; KpeaTHHUH o0pa3yeTcs u3 kpeatuHdpocdara.

3. Kpeatun nytem dochoprnmpoBaHus IpeBpaiiaeTcst B MaKpoIpr kpeatuHpocdar.

4. Kpeatus He MeTaboIM3UPyeTCs A0 KpeaTMHUHA B PE3YJIbTaTe MOBPEXKICHUS CKEIETHBIX MBIIIL, a

TaKXe, BO3MOXKHO, YE€PEITHO-MO3TOBOI TPaBMEI.

5. Kpearunkunassl (MM, BB), Tpancamunas.
2. BoJIbHOII ¢ NOHMKEHHOH KUCJIOTHOCTBIO 7KeJTy0YHOI'0 COKA BMECTO PEKOMEHJAOBAHHOI Bpayom
COJISIHOM KHCJI0ThI IPUHUMAET YKCYCHYIO.
1. [lonHoueHHa 1 3Ta 3aMeHa?
2. K yeMy MOXeT NPUBECTH CHIKEHUE KUCIIOTHOCTH KEIyIOYHOTO COKa?
ITaJIOH 0TBeTa
Her, Tak kak cojisiHas KHCJIOTa HEoOXoauMa Jijisi HaOyxaHWs W JieHaTypauud OCJKOB, aKTHUBAIlUU
MENICMHOTeHa, 001ajaeT OaKTePUIIMIHBIM JIeHCTBUEM, co3iaeT ontumyM pH ms paboThl pepMeHTOB, a
YKCYCHasl KHCJIOTa STHUMH CBOMCTBaMH He 00Jaaer.

O0MeH HYKJI€e0THI0B

1.Ilepeunciaure BO3MOKHbIEC IOCJEJCTBUSI MYTAUMH, BbI3BAHHOH 3aMEHOl OJHOI0 OCHOBAHMA
sykapuornyeckoii JIHK B yuacTke, kogupywiieM pepMeHT.

J1s1 060cHOBaHMSI OTBETA BCIIOMHUTE:

1. Yro Takoe myTtanuu? Kakue BUIBI MyTaIiil BeI 3HaeTe?

2. Yro takoe GepmeHTHI? UTO TaKkoe aKTUBHBINA HIEHTP GpepMeHTa?

ITajl0H 0TBETA

B pe3ysbTare Takoi MyTaluy MMOCIEACTBHSI MOTYT OBbITh Pa3HBIMH. DTO 3aBUCHT OT MECTa MyTallld U €€
pOJU B KOJUPOBAHUH aMUHOKHCIIOT. Eciy Takast MyTaius monajaer B KOHEI[ TPUILIETa, TO MOCIEACTBUN
He Oy/eT, €clii K€ OHa OKaKETCS B TPHUILIETE, KOAMPYIOIIEM aMHHOKHCIIOTY, BXOJSIIYI) B COCTaB
aKTHBHOTO IIEHTPa (hepMEHTa, TO CHHTE3UPOBAHHBINH OCJIOK HE CMOYKET BBIMIOJIHATH CBOU (DYHKIIHH.

2./ TIeveHus] MOAATPHI HCIOJIb3YyeTes aJuionmypuHoJ. [louemy B pe3ysibTaTe JedeHus1 00pa3yroTcs
KCAHTHUHOBbIE KaMHM?

Jnst 000CHOBaHMSI OTBETA BCIIOMHUTE:

1. Yro Takoe momarpa?

2. Ha yeM ocHOBaHO NpUMEHEHUE aJUIONypUHOoIa?

3. U3 gero obpazyercsa KCaHTHH?

DTaJloH OTBETa

CreneHb pacTBOPUMOCTH KCAaHTHHA HA TOPSIOK BBIIIE, YEM Yy MOYEBOM KHUCIOTHI, HO MPHU YBEIUUYECHUU
€ro KOHIICHTpAllUU BCIEACTBHUE TOPMOKEHHUS AKTHUBHOCTU KCAHTHUHOKCHA3bl aJUIOMYPUHOJIOM MOTYT
00pa30BBIBATHCS KCAHTHHOBBIE KAMHU.

BuoxuMusa neyeHu
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1.Y nanmenTa B aHaMHe3e NepeHeceHHbIH renatut. IIpu oGciieoBaHMM BBISBJICHO YBeJlHYeHHE
NeYyeHH M U3MEeHeHHe ee YJIbTPa3ByKOBO# cTPYKTYpbI. [locTaBieH auarnos: sxuposas Tpanchopmanus
(MHGUIBTpaLUs) ICUCHH.
1. O uem cBUACTENBCTBYET KUPOBask TpaHchopMalys eueHn?

2. VYKaXHUTe MEXaHW3M BO3HHKHOBEHHS JaHHOH MaToI0TUH?

3. Hasosure obumme metabomutsl cuare3a TAI u I'OJL.

4. Tloyemy AuMOTPOIHBIE (PAKTOPBI 3aMEIISIOT )KUPOBYIO TPaHC(HOPMALIUIO IEYESHH?

5. Kaxkwue BemecTBa MOKHO OTHECTH K JIMTIOTPOITHBIM (pakTopam?
ITaJI0H OTBeTa
1.0 nosbiennn coxaepxkanusi TAI' B nmeuenu csoie 10% BnakHo# cyOCTaHLUM, NIPH 3TOM KHPOBEIE
KaIUIA BBIABIISIIOTCA OOJiee YeM B MOJIOBHHE TeNaTOMTOB. JTO CBSA3aHO ¢ ycKopeHneM Ouocuntesa TAL B
MEYEHU WA BO3HHUKAIOIUMU TPYAHOCTSAMH IIpH BeiBeAeHUH TAI' B KpOBb.
2.He cMOTpsi Ha MHOYECTBO MPUYMH )KUPOBOH TpaHC(hOpMaLUU NIeueHH, OOBIYHO B €€ Pa3BUTHU UTPAIOT
poOJib Ba MEXaHHW3Ma: NOBbILICHHWE ToctymieHus TAIT B rematouuTsl BCIEACTBUE IEpeclaHusi WU
TUNepIUIIeMAn W Hapymenne oOpasoBanus JIOHII, wacto 3a cuer cHmKeHHs OHOCHHTE3a
rmnepohocOTUNHIOB WK armonpoTenHoB (Apo). U, kak crmeactBue, 3ameaneHue BeiBeaeHus TAl u3
TIEYEHHU.
3.®ocharnanas KHCIOTA ¥ JUAAITIUIICPOIT
4.0nu ycunmuBaroT Onocuntes B iedeHu ['DJI, 3amennss oopazoBanue TAT
5.9T0 XOnWH, WHO3UTOJ, BUTamMuHBI B3, Bs, Bo, Bi, mermnmernonun (But.U), ITHXXK (Bur.F),
AMHHOKHUCIIOTBI CEpUH, METUOHUH U JIP.
2. My:xuuHa 40 Jjer :KajyeTcs Ha KeJITYIIHOCTh KOKHBIX MOKPOBOB. B KpoBH yBeanmueHO
coJepskaHue HeNmpsAMOro (HeKOHBIOTHPOBAHHOIO0) OWJIMPYOMHA, B MoO4Ye He OOHApys;KeH NPAMOii
OnupyOrH. Y poOUJIMH B MOYe M CTePKOOMJIMH B KaJjle B 3HAYMTEIbHOM KOJHYecTBe.

1. VYkaxwuTe naToNOTHUIO, U1 KOTOPOH XapaKTEPHBI JaHHBIE IPU3HAKH

2. OmnwumuTe pacna reMoriIo0nHa ¢ 00pa30BaHNEM CBOOOIHOTO OMIHMpyOrHA

3. HazoBute ¢epMeHT, y4acTBYIOUIHH B KOHBIOTAIINH OHIHPYOHHA

4. HazoBute MeTabOMUTHI, 00pa3yroIIUecs PH BOCCTAHOBICHUU OMIIMPYyOrHA B KUIIICYHUKE

5. CaoiicTBa HenpsMoro OunupyouHa
JTaJIOH 0TBeTa

1. T'emonuTudeckas (HaAleUCHOUHAs) )KEITyXa

2. Pacnmam remornobuna mnpoucxoguT B kieTkax POC M HauMHaeTcs C OKHUCIHUTEIHLHOTO
pacLIenIeHns] METHHOBOI'O MOCTHKA MEXIY 1 M 2 MUPPOIOBBIMU KOJIBLIAMH T€MOB NIPH YIaCTHH
HAJI®H — 3aBucumoii remokcureHassl. OOpa3yercs BepmorioOuH. Jlajmee OT BepaoriioOMHa
OTLICTUISIIOTCSL TJI00MH, Kene3o W oOpasyercs: OWIMBEpAWH. BUIMBEpAMH BOCCTaHABIMBAETCS
HAI®H — 3aBucumotii OnnmBepAMHPEAYKTA30i B OMINPYOHH
VY Ad-rmokyponuntpanchepasa
Me3zo6unuHoreH (ypoOHIMHOTEH), CTEPKOOHIMHOTEH U JIp.
HexonbrorupoBaHHblii OMIMPYOUH HEPACTBOPUM B BOAE, TOKCHYEH, AET HENPSIMYIO PEAKLHUIO C
JINa30peakTUBOM Dpiinxa (PO30BOE OKpAIIMBAHHE MOTYYaeTCs TOJBKO MOCTe OCAXKICHUS OEITKOB
CITUPTOM HJITH KO()ENHOBBIM PEaKTHBOM), B KPOBH CBSI3aH C allbOyMUHAMH

gk w

O0MeH XpOMONIPOTEHHOB
1.Y 060JbHOr0 MMeeTCs KeJITYUIHOCTH CKJIEp, CJAM3UCTBIX 000J104eK M KOKHM, TEMHasi MO4Ya, Kaj
o0ecuBeveH. B miia3Me KpoBH NMOBBINIEHO COEPKaHUE MPAMOro U HenmpsAMoro Omaupyonna. B moue
omnpepeasieTcss NPAMoi OMITHPYOMH U OTCYTCTBYeT YPOOHJIMHOT €H.
1. Jlas xaKo# MaToJOTHH XapaKTEePHBI JaHHBIE TPU3HAKH?

2.KakoBbI HCTOYHUKH MIPSIMOTO M HEMPSMOTO OMIMpyOrHA B TIa3Me KPOBHU?
3.Kakoif murment oOecneuuBaeT IBEeT (eKaluii W MOYeMy OHH OOECHBEYMBAIOTCA NPU JaHHOM
3aboneBaHum?
4 .Iloyemy OnmnpyOWH TOKCHYEH?
5.Kakoro OwnmpyOuHa Oojbllie NPH YKa3aHHOH JKEJNTyXe — HpAMOro (CBSI3aHHOTO) WIJIM HEMPSIMOTO
(cBOOOIHOTO) U TTOUEMY?
JTaJIOH 0TBeTa

1. Mexanndeckas (00TypaIiioHHAs, TTOATICYCHOTHAS ) )KEIITyXa
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2. Henpsimo#t OmnupyOuH oOpa3yeTcss B pe3yjibTare pacrmaja TIeMOrjo0uHa, a MpsaMoin
CHUHTE3UPYETCSl B IEUEHH IIyTEM KOHBIOIallMd OWIMpyOHMHA C TJIIOKYpOHOBOHM kucimoTol. Ilpum
HapYyILIEHUU OTTOKA JKETYN MUTMEHTHI BO3BPAIAIOTCS U3 TeAaTOLUTOB B KPOBb.

3. Okpacky kana o0ecreyMBarOT CTCPKOOMIIMHOTEH M CTEPKOOMIMH — METa0OJIHMTHl OMIMpYyOHHA.
BoszHukaromue npensarcTBUA TOKY JKE€TYM HE II03BOJISIET JKETYHBIM IHMIMEHTaM IPOAOJIKHUTH
IBIDKEHHE II0 €CTECTBCHHOMY IIyTH 4Yepe3 KHUIIEYHHK. M Kan TepsieT eCTeCTBEHHBIH ILIBET
(axonmueckuii Kan)

4. Kak ruapodoOHOE BEMIecTBO OH JIETKO PAaCTBOPSETCS B OMIIMITUIHOM CJIO€ MEMOpaH M HapymiaeT
UX CTPYKTYpPY U CBOWCTBA.

5. Bonbiie KOHBIOTUPOBAHHOTO OWJIMPYOWHA, [JAIOMIETO TNPSIMYI I[BETHYIO PEAKIHI0 C
Ira3opeakTUBOM Opiuxa. DyHKUIUS TrenarouuToB HE HapylleHa, W B HHUX HOPMAJIBHO
MIPOMCXOUT IPOLIECC KOHBIOTALlNH.

2. Y nauMeHTa BbISIBJISIETCH SIPKAsl HKeJTYIIHAS OKPACKA KOXKH, 3y KOKHM U OecuBeTHBIN Kaji. B
IUIa3Me KPOBHM NOBBbINIeH 00mMil OMaMpyOMH, NMpeHMMyHIIeCTBEHHO, 3a cyeT mpsaMoro. B moue
NPUCYTCTBYET NPAMOM OWINpPYyOuH.
1. HazoBuTe natoioruto, A KOTOPOH XapaKTepHbl YKA3aHHbIC TPU3HAKU
2. [Ipun kako¥i KOHICHTpaK OMIMPYOHHA B CHIBOPOTKE KPOBH Pa3BUBACTCS KENTyXa?
3. KakoBo cootHomenue popm OmmnpyOnHa B CBIBOPOTKE KPOBU B HOpME?
4. IToueMy KOHBIOTHPOBAHHBIN OMIHPYOHH HA3BIBACTCS MIPSIMBIM?
JTaJIOHHBIH O0TBET
1. OOtypaumonHas (MexaHUYECKasl, MOJIEYCHOUHAs ) )KENTyXa
2. Ceprre 35 MKMOITB/IT
3. B HopMe B ceIBOpOTKE KpoBU 75% Henpsamoro u 25% npsmMoro OuinnpyOouHa.
4. KoHBIOTHPOBaHHBIM OMIMPYOMH Ha3bIBAETCS MPSMBIM [IOTOMY, YTO C IMA30PEaKTUBOM JpiHxa cpaszy
JTAeT PO30BYIO OKPACKY (TIpsiMast PEaKITusl)

Buoxumusi KpoBH U MOUH

1. Y aun, AJauTeabHOe BpeMs YNOTPeOJSIOMMX JITAHOJ, Pa3BHBAaeTCs LHHUPPO3 NeYeHH H
NOABJISIIOTCH OTEKH.

KaxoBa npuunHa pa3BUTHS OTEKOB?

Kakune QyHKIMH BBITOTHSIOT aTb0YMUHBI?

Yro Takoe JOMEHBI U KaKOBa UX POJib B (POPMHUPOBAHUH OETTKOB?

Kakue MeTo bl MCTIONB3YIOTCS LISl ONIpeIesIeH s albOYMHUHOB?

Kak MeHsieTcst COOTHOIIIEHUE OSKOBBIX (hPaKIHit KPOBH MPH Pa3HbIX 3a00ICBaAHUSIX ?

ITaJIOH 0TBeTa

1. Ilpu nuppose nedeHn HapylmaeTcs ee OeNOKCUHTE3UpYIoIas (yHKIHUS, BCICICTBUE YErO B KPOBH
CHIDKAeTCsl COfiepkaHne albOyMHHOB. Bopa, koTopas B HOpME CBS3bIBacTCs C allb,OyMHHaMU,
3aJIepPKUBACTCS B TKAHAX, YTO MPUBOAUT K PA3BUTHIO OTEKOB.

2. AnpOyMuHBI: 1)perynupyroT OHKOTHYECKOE IABJICHHE B KPOBHM U OCMOTHYECKOE [aBJICHHE B
TKaHX

2) OCYIIECTBISIIOT TPAHCIOPTHYIO (YHKIHUIO, TEPEHOCS B KPOBU CBOOOJHBIC KHPHBIE KHCIIOTHI,
OwnpyOuH, Ca?*, lekapCTBEHHBIE BEILECTBA

3) CBA3BIBAIOT MOHBI METAIJIOB C MEPEMEHHOH BasieHTOHOCTHIO (Zn, Cu, Fe), mpensTcTBys TEM caMbIM
00pa3zoBaHMIO aKTUBHBIX (opm Oa.

3. JloMeHamH Ha3BIBAIOTCS CTPYKTYpPHO M (DYHKIHMOHAJIBHO 00OCOOJEHHBIE YYacTKH OEJIKOBOMN
MOJIEKYJIbl. MHoOrue OelKM HMEIOT JOMEHBI, Ui BBIIOJHEHHS ONpPEACTICHHBIX (YHKIUHA
(ampOyMuHBI, PUOPOHEKTHH, JTAMUHHH U JIP.)

4. 1lInpoxo UCTIOIB3YIOTCS KOIOPUMETPHUECKUI METOI C OMypPETOBBIM PEAKTHBOM.

5. Tlpu ocTpoM BOCHAaJE€HWH Y -TJIOOYJIUHBI TOBBIIIAIOTCS, & P UMMYHOJEQUIINTE — CHIDKAIOTCS
o- ¥ B-rnoOyiuHBI YBEIMUMBAIOTCSA IMPH aTEPOCKIIEPO3e, HIIEMUYESCKON OOJIe3HH cepjia U
JIPYTHUX BUAX MMaTOJOTHH.

2. Kak u3BecTHO, remapuH B KPOBH B CBOOOJAHOM BH/e NPAKTHYEeCKH HE CYLIECTBYeT, a B CHJY
CBOMX CTPYKTYPHBIX 0COOEHHOCTeil B3amMoJeiicTByeT ¢ OelkaMH KPOBHM, aMMHAMHU, NMeNTHIAMU,
AMHHOKHCJIOTAMH.

Kakyro ponp B opraHusmMe HUrparoT KOMIUIEKCHBIE COSAMHEHHS TeNaphHa, BO3HHMKAIOIIME B KPOBU NpHU
aKTUBAIWHU (YHKIHH NPOTUBOCBEPTHIBAIOLIEH CUCTEMBI?

GR LN,
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JTaJIOH 0TBeTa

IIpomecc xomrexcooObpazoBaHus renapruHa ¢ OeKaMy U IPYTHMH
KOMITOHEHTaMH KPOBH CO3/1aCT B OPraHU3ME BBICOKHI aHTHKOAry-

JITHTHBIN ¥ QUOPUHOIUTHYCCKU ()OH, HEOOXOAUMBIH JJI TPEIOTBPAIICHUS
CBEPTHIBAHUS KPOBH WU TSI TU3KCA YKe 00pa30oBaBIINXCs (PHOPHHOBBIX
CTYCTKOB.

I'opmonbl. 'opMoHanbHas peryasinust MeTadoJIuYecKUX NPOLeccoB

1. Y nanMeHTa oTMedaeTcs YCHJIEHHasi NUTMEHTALUS KOMKH, KaXeKCUsi M MbllIeYHasi
caadocTb. B nia3me KpoBU CHUIKEHA KOHLIEHTPALMSI HOHOB HATPUS, XJIOPA, IVIIOKO3bI U MOBBILIEHA
KOHUEHTPALUsI HOHOB KaJIMSI.

Ha3zosute natosoruto, 1t KOTOPOH XapakTepHbI JaHHbBIE IPU3HAKI

B 4yem npuunHa nanaoro 3aboneBaHus?

Kakune ropMOHBI perympyroT BOJIHO-COJIEBO 0OMEH B OpraHU3My uyesioBeka?

ITouemy mpu aHHOM 3a00JIeBaHUN HAOIIOJAETCS] YCUIICHHAS INTMEHTALNS KOKHU?

Kakune ropMOHBI BBIpaOaThIBatOTCSl B MO3TOBOM M KOPKOBOM CJIO€ HaAIIOYEYHUKOB?

JTaJIOH 0TBeTa

1. Anmuconosa (6pon30Bast) 60JIC3H

2. T'vmodyHKIWS KOPHI HAIIOYSUHUKOB

3. OCHOBHBIM TOPMOHOM, PETYJIHPYIONIUM KOHLEHTPALMIO HATPHSA, KU M XJIOpa B OpraHu3Me
SIBTISIETCSl TOPMOH KOPBI HAAMOYEYHUKOB — anbaocTepoH. OH criocoOCTByeT peabcopOiuu HaTpust
U XJIOpa M SKCKpeUuH Kanus. BomHblii 0OMEH peryaupyercsi TOpMOHOM 3afHEN 0 rumodusa
BazonpeccuHOM. OH CHIKAeT SKCKpelHrsi BOJbl M YBEIHMUUBACT e¢ PeadcopOIMI0 B IUCTAIBHBIX
ydacTkax HepoHa.

4. Tlpu runmoyHKIHUK KOPHI HAATIOYEYHHKOB YCHJIMBaHWEM cekpennu mnpenmectBeHHuka AKTI —
IPOONMOMENIAHOKOPTHHA,  KOTOPBIi ~ ONHOBPEMEHHO  SIBISIETCA M MPEIIIECTBEHUKOM
MEJIAHOTPOMHHA, CTUMYJUPYIOIIETO CHHTE3 MEJTAHMHOB B KOXKE.

5. B Mo3roBoM cioe BbIpaOaTHIBAIOTCS HOPAAPEHAIM W  aJpeHald, B KOPKOBOM —
MHUHEPATKOPTUKOUABI (aJIbOCTEPOH) U TIIFOKOKOPTHKOUIBI (KOPTH30I).

2. 'Y 60JIbHOTO 0O0OHAPYKEHA ONMYXO0Jb HA/IMOYEYHUKOB, MPOAYLHUPYIONIAs MOBBIIIEHHOE KOJHYECTBO
KOPTH30J1a.

A. Ilepeuncnnre U3MEHEHHUs IIOKa3aTeNe KpoBHU, Hanboee
XapaKkTepHbIE I ATOTO CITydasl.

b. HazoBure ocHOBHBIE TPOIIECChI, 00YCIOBINBAIONINE TaHHBIE
MU3MEHEHUSI.

B. CocraBbTe cxemy, OTpaskarollyto MEXaHu3M “‘00paTHON
CBSA3M” B PETYJISAIMH CHHTE3a M CEKPEIH KOPTHU30IIa.

JTaJIOH 0TBeTa

A. T'unepriiroko3zemust, a30TEMHSI.

b. I'mrokoHeoreHe3, kKaTaboInM3M aMUHOKHCIIOT.

B. T'umotanamyc -> runo¢us -> Kopa HaJ- -> KOPTU30II,
(xopTHKOIMOEPHH) (KOPTHUKO- TOYECYHUKOB

TPOIHH)

ORwN

MeTaboamnyeckne Npouecchl B COEAUHUTEILHON TKAHU

1. IIpenapaTbl KOPTUKOCTEPOUIOB, B YACTHOCTH KOPTH30H, HHTHOMPYIOT AesieHne GuoposdiacToB u
oopasoBanne MPHK npoxoasarena.

Kak mnosnuser JJIUTCIIBHOC BBCACHHUE KOPTU30HA OKCIICPUMCHTAJIBHBIM JXWBOTHBIM Ha BBIBCIACHUC
OKCHUIIPOJIMHA C MOYOI1?

JTaJIOH 0TBeTa

Tak kak IIpyu BBCACHUM KOPTU30HA YMCHBIIACTCA CHHTE3 KOJUIar€éHa, TO YMCHBIIUTCA W KOJIUYCCTBO
OKCHUIIPOJINHA, BBIBOJUMOTO C MOYOH.

2. Ilpm wu3ydYeHMH CBOWCTB KJIETOK MPH MAJMTHU3AIUU OOHAPYHKEHO, YTO KOJHYEeCTBO
(pudpoHeKTHHA HA UX NIOBEPXHOCTH CHMKAETCSI.

A. Tlpenmnonoxure, Kakoe W3 CBOWCTB 3JIOKAYECTBEHHBIX KJIETOK MOXET SIBUThCS CIEACTBUEM 3TOrO
¢axra.

b. Onuimre XUMHYECKYIO IPUPOay GUOPOHEKTHHA M OCOOCHHOCTH €0 CTPOCHHSL.
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JTaJIOH 0TBeTa
A. MeTtactazupoBaHye (M3-3a YMEHBIIIEHUS CBSI3BIBAHUS KIIETOK C OKPY’KaIOIIeH TKaHbIO).
b. I'nmukonporens. IMeeT JOMEHHYIO CTPYKTYPY U HECKOJIBKO LICHTPOB CBS3BIBAHMUSI.

buoxumus HepBHOI M MbIIIEYHOH TKaHeH

1. K Bpauy oOpaTwjcsi MOXKWJOH MY:KUYMHA C Kaj100aMHd HA BO3HUKIIYI0 B MoOcCJeJHee BpeMs
MBIIIEYHYI0 ¢1a00cTh. OH NPHUBBIK MNMOJIb30BATHCS CJAOMTEIBHBIMHM CPeICTBAMH B OOJbIIHX
KOJINYeCTBaX, 4 HeAaBHO LISl JIeYeHHs] J1erKoi (pOpMbI cepAe4yHOl HeJOCTAYHOCTH eMy NPONUCAJIH
AUYPeTHK THA3U/.

1. B uém npruuHa BO3HUKHOBEHUS MBIILICYHON c1abocTh?

2. Kak moBnusin nuypeTuk?

3. YeM MOXKHO ITOMOYH OOITEHOMY?

JTaJIOH 0TBeTa

[MpuunHO¥ MBIIIEYHOH ca0OCTH SBISETCS THIOKATUEMHs, KOTOpas BO3HUKIA H3-32 TOCTOSHHOTO
UCIIOJIb30BaHMS CIAaOWTENbHBIX M MOTEped Kaiuus depe3 KumeyHWK. IlpomucaHHbBI AnypeTHK emé
CHJIbHEE CHHU3MJ YpOoBeHb Kanua. HeoOXxoauMo mpUMEHEHHE MpenapaToB Kalus A HOPMaJIU3aLUH €ro
YPOBHS B KPOBH.

2. Ilpu oOose3nu Ilapkuncona BbIpaxkeH aAedpuuur nodpaMuHa, NS JieYeHUS TNPUMEHSAIOT
npenaparbl JOPA win uaruduropsl MAO (MnpaHuasujg u ap.).

O6’b$ICHI/ITe I[Cf/iCTBPIC Ha3BaHHBIX JICKAPCTBCHHBIX NPETIapaTOB, HAIIMCAB COOTBECTCTBYIOIIUEC PCAKIINN.

24. JlaGopaTopHble paGoThI MO TEMaM TUCIHUTLIHHBI
Tema 1.

[IpucyrcTBue BemiecTB OENKOBOW MpPUPOABI B OHONOTHYECKOM MaTepHale M JIeKapCTBEHHBIX
npenapaTax MOXKHO OOHApYKUTh C MOMOIIBIO Psiia KaUeCTBEHHBIX peakuuil. s oOHapykeHus: OeIKoB
CYLIECTBYIOT /IBE TPYIIIBI PEAKLMA: [IBETHBIC PEAKLMK 1 PEAKIIUU OCAXKACHUSL.

Pabora 1. IlBeTHBIE peaknuyu HA OeJIKH

[Tpu B3aumopeicTBuM Oellka ¢ pa3TMYHBIMA XUMUYECKUMH BEIIECTBAMU BO3HHKAIOT OKpAIlICHHBIC
npoaykTel peakuuu. OOpa3zoBaHue nX 0OYCJIOBJIEHO NMPUCYTCTBHEM B MOJIEKyJe Oejlka TOM WM MHOH
AMHHOKHUCIIOTBI, UMEIOIIEH B CBOEM COCTaBE OMNPEACICHHYI0 XUMHUYECKYIO TIPYNIHPOBKY. 3HAUYEHUE
[BETHBIX PEAaKIMHd COCTOMT B TOM, YTO OHH JIAlOT BO3MOXXHOCTH YCTaHOBHTH OENKOBYIO HPUPOIY
BEIIECTBA M JJOKA3aTh MPHUCYTCTBHE OIPEEeICHHbIX aMUHOKHCIIOT B Pa3IMYHbIX NMPUPOIHBIX Oenkax. Ha
OCHOBAaHUH HEKOTOPBIX LBETHBIX PEaKIMi pa3padoTaHbl METOAbI KOJMUECTBEHHOIO OIpeeieHrsl OeIKOB
Y aMUHOKHUCIJIOT.

L[BeTHBIE peakLMy MOKHO pa3JeuTh Ha JBa TUIA:

1. YHuBepcanbHble — OuyperoBas (Ha Bce OENKM M HENTHIbl) 1 HUHTUAPUHOBAs (Ha BCe
0.-aMUHOKHCIIOTHI M OEJIKH);

2.Cnennguyeckue — TOJNBKO Ha OINpeJeiEHHbIE aMHUHOKHCIIOTH B O€Kax W pacTBOpax
AMHHOKHCIIOT (peakuuu KcanTonporenHosas, Poist, AnamkeBuya 1 ap.)

A. BuypeTtoBas peakuusi Ha nenTuanyl rpynmy (peakuus [Iuorposckoro)

Ipunyun memooda. Bce Oenku mpu o0OpabOTKe COMSAMH MEIU B IIEJOYHOW cpeie o0pasyroT
XeNaTHbIH (KJICHIHEBUAHBIA) KOMIUIEKC (HONETOBOTO LBETa C KPACHBIM HWJIM CHHUM OTTEHKOM (B
3aBHCUMOCTH OT 4YHCJla MENTHIHBIX CBA3ed B Oenke), 4YTo SBIISETCS YHHBEPCAIbHOH KaueCTBEHHOU
peakiueit Ha OeJIKY, KOTOpasi Ha3bIBaeTCs Ouypemoesoi peaxiineii. CBOE Ha3BaHUE 3Ta PEaKIIUs MOJydYHnIIa
OT TMPOU3BOJHOTO MOYEBUHBI Ouypema (nat.bi nBy-, IOBYX — urea MOYEBHHA; CHHOHUM
kapOamomnmoueBnHa HoN — CO — NH — CO — NH:), xoropeiii AaéT Takylo K€ peakuuio.
[MonoxutenbHyI0 OMYpETOBYIO PEaKIHMIO JAI0T OPraHMYECKHE COSIMHEHHUs, UMEIOIINE HE MEHEee JIBYX
NENTUIHBIX CBS3EH, T.e. HAYMHAS C TPUIIENITHIOB BCE OJIMTOTIETITHIBI, OMUIEnTH b U Oenku. [lonararor,
YTO O00pa30BaHHE OKPAIICHHBIX KOMIUIEKCOB C HMOHAaMH MEOH TNPOUCXOOUT BCIEACTBHE TOTO, YTO
NENTUIHBIE CBS3U TO/IBEPTAIOTCS B IENIOYHON cpejie KeTOCHOILHON TayTOMEPH3aIluu:

O H OH
A T

Bopmopon eHonbHOM TIpymnmbl IpU 3TOM JIETKO OTLICIIIIETCS, B pe3yibTaTe Yero Meab
IPUCOEIMHACTCA K aToMy Kuciopozaa. Kpome Toro, HoH Meau o0pa3zyeT KOMIUIEKC € YEThIPbMsI aTOMaMHU
a30Ta, BXOJSIIMMH B MENTHIHBIE CBSA3M M MMEIOLIMMHU CBOOOIHBIC 3JEKTPOHHBIE Maphl, 0Opa3ys ¢ HUN
KOOPIMHALIMOHHBIE CBS3H.
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Xoa pabotel. B pobupky HanmBaioT okono 1 M pactBopa Oenka, 1-2 mu 10%-HOTO pactBOpa
ruApokcuna Hatpus u 1-2 xamm pactBopa cyibdara memu(ll). Ilpm B3OanThBaHMH IMTOCTETIEHHO
pa3BUBAETCS huoiemosoe OKpanvBaHue.

Pesyabrar:

BriBOna:

b. HunruapuHoBas peakius

IHpunyun memooa. Bee 6enKu, MOMUNIENTH/IBI, OJUTONENTHAB U CBOOOIHBIE AMHHOKHCIOTHI Jaf0T
XapaKTepHOe CUHEE WM (PUOJICTOBOC OKpallMBaHUEC ¢ HUHTHAPUHOM (Tuapara 1,2,3-MHIaHTPUOHOM)
npu HarpeBaHuu. Peakius oOycCJIOBJICHAa B3aMMOJICHCTBUEM HUHTHIpPUHA C o-aMuHOrpynmnou. Ilpum
HarpeBaHUM B MPHUCYTCTBUY HUHTHIPHUHA MTPOUCXOAUT OKHUCIUTEIBHOE Ae3aMHHAPOBAHUE (l-aMUHOTPYTITT
aMUHOKHCIIOT, 8 MOJIEKYJIa HUHTUPUHA MPU 3TOM BOCCTaHABIUBACTCS:

o 0
Il [
R OH P =
HC—NH; + < \ + NH; + C=0 + CO;
| |
COOH f OH —— H
(0] O

o — AMHHOKHCJI0TA OKHCJIEHHbIH BoccranoBJyieHHBIH Anbaernj
HHHTHAPHH HHHTHJPHH

BoccTaHOBIEHHBIM HUHTHIPUH pearupyer ¢ aMMHAaKOM M JAPYTOM MOJEKYJIOH OKHMCIEHHOTO
HUHTHJIPHHA, B Pe3yJbTaTe 00pa3yeTrcsi NPOIyKT KOHACHCAINH, OKPAIICHHBIH B CHHUN WK (DUOJETOBBIN
1BeT (T.H..mypiryp Pysmana):

(l? O (0] O
H H

Ho Il Il I

g [0} (0] (0]

TPpHKeTOrHAPHHIEH BoccraHoBJIeHHBIH Iypnyp Pysmana
HHHTHAPDHH
Xoa paGoThl.

1. [IpopenpiBatoT  peakuuio € Kakoi- MO0 aMHHOKHCIOTOW, HampuMmep C
rMnuHOM. HanmBaroT B mpoOMpKy okono 1 MIl pacTBopa TIHIMHA, A00aBISIIOT 5-6 Kamnenb
pacTBopa HUHTHIPUHA W HarpeBatoT. [losBisercs: cuHe-(pHOoIeTOBOE OKpaIlIMBaHUE.

2. Takyro e peaknuto TpoBOAAT ¢ 1-2 mi pactBopa Oenka, B3saB 0.3-0,5 mn
pactBopa HuHruapusa. llosBusercss cuHe-¢uosneroBoe (MHOrAa  PO30BO-(hHMOJIETOBOE)
okpamuBanue. C Te4eHneM BpEMEHHU pacTBOP CHHEET.

PesyabTar:

BoiBog

B. KcanTonporennonas peakuus (peakuuss Myibaepa)

Hpunyun memooa. KcaHTONpOTEHHOBas peaklus OTKPHIBACT B OENKax HAWYME ITMKIMYECKUX
aMUHOKHCIIOT — TpunTodaHa, (eHUIaTaHUHA, TUPO3WHA, COJCPIKAIIUX B CBOEM COCTaBe OCH30JIbHOE
KOJIBIIO.

BonpmmHCTBO OENKOB NpW HArpeBaHWH C KOHIIGHTPUPOBAHHOW a30THOW KUCIIOTOH HaéT kEnToe
OKpalTuBaHKe, epeXosIlee B OpaHKEBOE MPH MOAIICIaYNBaHUA. Peakiusi 00yclioBieHa HUTPOBAaHUEM
OCH30JIPHOTO KOJIbIIAa C 00pa30BaHWEM AMHUTPOIPOU3BOIHBIX COeAUHEHUN *)Entoro meera. OTciona eé
Ha3BaHue ( rped. xanthos >kENThIi).
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-2 H,0 O;N NO;
+ 2HNO; _—

|
CH;— CH — COOH CH;— (|3H — COOH
ILHZ NHz
HHHTPOTHPO3HH
Tupo3un A paTsp

(>xenTOrO IBETA)

JHobaBnenne THAPOKCHIA HATpUs MPHBOAUT K O0Opa3oBaHHIO HATPUEBOW COJMM XWHOUIHOU
CTPYKTYPBI — JUHUTPOTUPO3UHA (OPAHKEBOTO LIBETA):

(0} O Na
I I

O:N =N=0
+ NaOH + H0

|
CH,—CH—COOH
|
NH;
Hatpuesas coiab
AHHHTPOTHPO3HHA
(opanxkeBOro nBera)

Xoa pa6ornl. Hanuparor B npoOupky okosio 1 My pacTBopa Oenka M MPUOABISAIOT 5-6 Karelb
KOHIICHTPUPOBAHHOW a30THON KHCIOTHL. [losiBIsieTcss ocajqok IEeHATYpHpPOBAaHHOTO Oenka, KOTOPBIH
OKpalllMBaeTCsl NMpU HarpeBaHuu  (0cTOpOKHO!) B kEnNThIM 1BeT. JlaloT MpoOHMpKE OXJAJAUTHCA U
0OCTOpOXKHO TpuOaBisoT 10%-HBIH pacTBOP TUAPOKCHIA HATPHS, MOKAa HE HAYHETCS Mepexon KEnTon
OKpPacKH B OPaHKEBYIO.

Pe3yabrar:

BriBOna:

I'. Peakuust AxamMKeBHYa

Hpunyun memooa. llpn npubasneHnn K OelKy HEOONBIIOTO KOJIMYECTBA TIIMOKCHUIOBOW KHCIIOTHI
Ha TPaHMIIE C KOHIICHTPUPOBAHHOW CEPHOM KHCJIOTOW MOSBISAETCS KpacHO-(QHMOJIETOBOE OKpAIllMBaHHUE.
Orta peakius 00yCIIOBJIEHA PUCYTCTBUEM B MOJIEKYJIe Oelika TpunTodaHa.

Peakums ocHoBaHa Ha crocoOHOCTH TpunTOoaHa B KHUCIOW Cpe/ie pearnpoBaTh C TIMOKCHIIOBON
KHCIIOTOM ¢ 00pa3oBaHMEM COEIWHEHHS, OKpPAIIeHHOTO B KpacHO-(puoneToBwidd 1Ber. [Ipu HarpeBanun
JIBE€ MOJICKYJbl TpunToaHa B3aUMOJICHCTBYIOT C TJIMOKCHJIOBOW KHCJIOTOH ¢ 0Opa3oBaHHEM

OKpameHHOI0 IMpOAYyKTa KOHACHCAlIUU:

H CH; —CH — COOH

|
—CH,—~CH—COOH  ¢—@ -MO ~C=tH~coon NH;
2 I + i
NH.
i NH; doon N ’
N = CH N
' H
COOH .
CanokcuiioBas
Tpanrodan KHCIOTA IIpoayKT KOHAEHCANHH
TPHATO(PAHA C FNHOKCHIOBOH
KHCJIOTOH

Xoa padorsl. HamuBaroT B mpoOUpKy HECKOJIBKO Kallelb pacTBopa Oelika, MPHOABISIFOT 5 Kamelb
JIEASHOW YKCYCHOM KHCIIOTHI. PacTBOp CHadarna ciierka HarpeTh, 3aTeM oxJaaauTh(!!!) u ocTtopoxkHo (!)
M0 CTEHKE MPOOMPKU, YTOOBI JKHUJIKOCTH HE CMEIIMBAIHCH (MOjciIanBaHue), npwiuTh 10 Kamens
KOHIICHTPUPOBAHHOW CEepHOM KUCIOTHL. [Ipy CcTOSHMM Ha TpaHWIIE IBYX CIIOCB JKUIKOCTU TOSIBIISCTCS
KpacHO-¢puoneToBoe Koublo. [losBneHne okpacku MOKHO yCKOPHUTH, IIOMECTHB MPOOHPKY B KHITAILYIO
BOJSHYIO OaHIO.

PesyabTat:

38



BriBOna:

J. Peaknus @oust

THpunyun memooa. Peaxtus @omnst yka3pIBaeT Ha IPUCYTCTBHE B OEITKe aMUHOKHCIIOT, COAEPIKAIIIX
c1abO0CBsI3aHHYIO Cepy — HMCTenHAa. METHOHWH, XOTS U ABIISETCS CONEpiKalleld cepy aMHHOKHCIOTOM,
JIaHHOW peakuuu He Ja€T, MOCKOJIBKY cepa B HEM CBs3aHa IMPOYHO METWIIbHOM rpynmnoil. Peakuus
COCTOWUT B TOM, YTO IPH KHILTYCHUH OelIKa CO MIETOYbI0 aMHHOKHCIOTHI (IMCTEHH W IMCTHH) JIETKO
OTIIEIUIAIOT Cepy B BHUJE CEPOBOJOPOJA, KOTOPHIA C IUTIOMOMUTOM HATpHsl Ha€T YEpHBINA WM OypbIi
0CaJIOK Cy/lb(uIa CBUHIIA:

(CH3COO0),Pb + 2NaOH — 2 CH;COONa + {Pb(OH); + u36bitox NaOH

Pb(OH); + 2NaOH — Na,PbO; + 2 H;0 + wu36uitok NaOH

CH,—SH CH,—OH

(I:H—NHZ + 2NaOH ———»(::H-—NHZ + NaS + H0
COOH COOH

Iucrenn Cepun

Na;S + Na,PbO; + 2 H;O — {PbS + 4NaOH
Ocagox

4epHoro
uBcTa

VHTEeHCHMBHOCTh OKpAacKH 3aBUCUT OT KOJMYECTBAa B O€Nke MHUCTEMHA M IUCTHHA, COAEPIKAIIUX
c1abO0CBSI3aHHYIO CEPY, U OT KOHIICHTpAIMK OeJIKa B pPacTBOPE.

Xona pa6orsl. Hanmuparor B mpoOHMpKy okojo 1 Mi pacTBopa alerara CBHHIA W ITOHEMHOTY
npuOaBisitoT 10%-HBIA pacTBOp THUAPOKCHIA HATPHS JO PACTBOPEHHSI 00pa30BaBIIETroCs THAPOKCHIA
cBuHINa. [IpUaMBalOT HECKONBKO Kamelb Hepa30aBleHHOro OejKka KypHUHOTO siIa U CMECh OCTOPOXKHO
HarpeBaroT. PacTBOp HauMHAET TEMHETh W BBINIAAET 0CAJ0K YEPHOrO WIIM OYpOro IBETa.

Pe3yabrar:

BriBoa:

IIpakTuyeckoe 3Hauenue padorel. KauecTBeHHBIE peakuy (MU [IBETHBIC PEAKIINN) UCTIOIL3YIOTCS B
KITMHUKO-OMOXUMHYECKUX JabopaTopusix, hapManeBTHIeCKON MPaKTHKE U OMOXUMHUIECKHIX
WCCIIEIOBAHUSAX JUUIsl OOHAPYKEHHSI TPUCYTCTBHS O€JIKa 1 aMUHOKHCIIOT B OMOIOTHYECKHX Cpefax,
Ka4eCTBEHHOTO aHaln3a OSITKOBBIX JIEKAPCTBEHHBIX CPE/ICTB, MPEMapaToB THAPOIN3ATOB OSIKOB 1
aMUHOKHCJIOT, a TAK)KE JIJIS BBISABJICHHS PACIIONIOKCHUS aMUHOKHCIIOT, TETITHI0B U OSJIKOB Ha
XpomaTorpammax u 3JeKTpodoperpammax. MHOTHE Ka4eCTBEHHBIC PEAKIIMH TTOJI0KEHBI B OCHOBY
METOJIOB KOJIMYECTBEHHOTO OIIPeIeIICHUS OEITKOB.

Pabota 2. Peakuuu oca:xaeHusi 6e1K0B

CraOunbHOCTH PacTBOPOB OEJIKOB ONpEAEISIeTCS HAINYKMEM y OEJIKOBBIX MOJIEKYJ JBYX OCHOBHBIX
(baKTOpOB YCTOWYMBOCTH — 3apsiia W THAPATHON 00osoukn. OMHOUMEHHBIA AIIEKTpHYeCKUl 3apsy (B
OOJIBIIMHCTBE CIIyYaeB OTPHIATEIHHBIN) OOYCIOBIMBAET B3aMMHOE OTTAJIKHBAHUE OEIKOBBIX MOJICKYII.
Bopnas (rumpatHas o0oJiouka) Takke HE NAET OEJKOBBIM YacTHUIIAaM OOBEAMHSTHCA (arperupoBaTh),
CIOCOOCTBYSI YAEp)KaHUIO MX BO B3BEIICHHOM COCTOSHHWH W TPEJOTBpallias BBHIMAJCHUE UX B OCAJIOK
(ceaquMeHTaImo).

B xome HayuyHBIX HCCIEOBaHMM, a TakXKe MpPH PA3INYHBIX KIMHUYECKUX AaHAJIN3aX 4YacTo
MPUXOANUTCS 0CBOOOXKAATH OMOJIOTMYECKHE KUIKOCTU MM Pa3IMYHbIE SKCTPAKTHl (HApUMeEp, U3 MO3Ta,
MEYEHH, MBIIIIL UT.IT.) OT OeJIKOB. JIJis 3TOr0 MPUMEHSIOT Pa3HbIe CIIOCOObI ocaXkaeHus. [l ocaxkaeHuUs
Oenka HEOOXOANMO yCTPaHUTH (DAKTOPBI €r0 YCTOMYMBOCTH B PACTBOPE — Pa3pYLINTh 3aIIUTHYIO BOAHYIO
000JIOYKY W CHATH (MJIM CBECTH K MHHHMYMY) 3apsi OenxoBoil Moiekyibl. [lomHoe u ObicTpoe
OocaKAeHNEe OEITKOB MPOUCXOTUT MPH TOCTHKEHUH W303JIEKTPHUUECKON TOUKH.

Peakiun ocaxxieHust OeNKOB BechbMa pPa3HOOOpA3HBI, OJHAKO HMX MOXHO pa3JIeUTh Ha JIBE
OCHOBHBIC TPYIIIBL: PEaKUUH OOpPATUMOTO OCAKACHUS (6bICANUGAHUA) W PEAKIUU HEOOPaTHMOTO
OCaXJIEHUA (OeHamypayuu).

A. BoicaiuBaHue 0eJIKOB CyJIb(haTOM aMMOHHS
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Ipunyun memooda. BeicanuBaHue — Mpolecc 0CAXICHUA OEJIKOB COJIIMH LIEJOYHBIX U LIEJIOYHO-
3€MENIbHBIX METAJIJIOB, KOTOPBIA SBIAETCS OOpaTUMBIM M COXpaHAET HATUBHBIE CBOICTBa OEJIKOB.
BricaniBaHue MOKHO MMPOBOIUTH HE TOJNBKO coyiiMu akTUBHBIX MeTauioB (Na:SO4, NaCl, KCI, MgSO.,
MgClz u np.), Ho u conssmu ammonwust, Hanpumep (NH4)2SO4. Bee BemecTBa 3Toro Tuma HeHTpaau3yroT
3apsii OENKOBBIX YAaCTHUIl M BBI3BIBAIOT MX AETWAPATALUIO, YTO BEAET K OCAXICHHIO Oenka. MexaHu3m
3TOTO IpoLecca MOXKET OBbITh MPEACTABICH ClEAyImuM o0pa3oM. HMoHBI conmuM HPUTATHUBAIOT
MOJISIPU30BaHHBIE MOJIEKYJIBI BOZBI, YMEHbBINAS TEM CaMbIM KOJWYECTBO BOJBI, B3aUMOJICHCTBYIOLIEH C
OenKOoM, IOCKOJIBKY IPU BBICOKMX KOHIEHTPALUsX COJICHl KOJMYECTBO HOHOB COJHM OTPOMHO IO
CPaBHEHMIO C YHCJIOM 3apsDKeHHBIX Ipynn OenkoB. Ilepemenienne MoneKya BOAbI K HOHaM COJH
COIIPOBOK/AAETCS OJHOBPEMEHHBIM pa3pylleHHEM 3alllMTHBIX THAPATHBIX 000J0YEK BOKPYT MOJIEKYI
0ENKOB M BeJEeT K CHWXKEHHIO MX PacTBOPUMOCTH. Benku ocaxkaaroTcsi Takke U3 BOTHBIX PacTBOPOB
HETIOJIIPHBIMU PACTBOPUTENIAMH, CMeIIuBaromumMuca ¢ Bogod. C 3ToH 1enpi0 OOBIYHO HCHONB3YIOT B
KayecTBE BOJOOTHHMAIOIIMX CPEACTB OSTaHON, METaHoN U aueToH. (DakTHdyeckn 5TO — TO Ke
BbICAIMBaHUE. BpIcaiuBaHUe IIUPOKO HCHONB3YIOT ISl (QpPaKIUOHUPOBAHUSI M OYHCTKH OENKOB,
MIOCKOJIBKY MHOTHE OCJIKH Pa3iInvaroTcs Mo pa3Mepy TMAPATHON 000JO0YKH M BEJIMYHMHE IEKTPUIECKOTO
3apsipa. st KaXIoro U3 HUX UMEETCS CBOSI 30Ha BBICAJIMBAHUS, T.€. KOHLIEHTPALUS COJIH, TTO3BOJISIOILAs
JEeTUAPATHPOBATh AAHHBIN OEJNOK M OCAIHTH €TO.

Xonx padorbl. K 1 M CBIBOPOTKM KpOBH J00aBIAIOT 1 MII HACBIIIEHHOTO PacTBOpa Cyibdara
aMMOHMSI U IEPEMEIIMBAIOT (IOTy4aeTcsl MOJYHACHILICHHbBIM pacTBOp cyibdara aMMoHHMs). Brimagaer
ocajioK TIo0yrHOB. Yepes 5 MUH ocafiok OTGUIBTPOBBIBAIOT. B punbTpare ocraercs apyras dhpakuus —
anpOymunbl. K GunbTpary 100aBisSiOT TOHKO W3MENBYCHHBIN MOPOUIOK Cylib(daTa aMMOHHS 10 TIOJTHOTO
HACBIILIEHNS, T.e. TIOKA HOBasl IMOPLUS IOPOLIKA OCTAeTCs HEPacTBOPEHHOW. B ocamok BeIamaroT
anpOymunbl. Mx ordunerpoBsiBatoT. IlpoBepsitor QuiubTpar Ha OTCYTCTBHE Oe€lKa C TOMOUIBIO
OMypeTOBOM peaklny.

Pe3yabrar:

BeiBoa:

b. lenatypanus 6eJ1K0B

Henarypanueii (yiat.de — u3baBieHue ot yero-nmubo + natura — mpupoja, MPUPOIHBIC CBOICTBA)
Ha3bIBaeTCs pa3pyLICHUE NMPUPOAHON (HATUBHOM) KOH(OpMAIMKM MaKpOMOJIEKYJIbI OeJIKa MO BIUSHUEM
pa3IMYHBIX BHEITHUX BO3JCHCTBUHA. B mporecce neHatrypanuu Oeika CBOHCTBEHHAs eMy TpEXMeEpHas
opranuzanms Hapymaercs. [Ilpy 3ToOM mMonWOenTuaHas Iefb pPa3BEPTHIBACTCS ©  MPHHUMACT
OecropsI0uHyI0, HEPETYISAPHYI0 M IOABEP)KEHHYI0 M3MEHEHHMSM MPOCTPAHCTBEHHYIO KOH(OpPMAaLHIO.
OpHOBpeMEeHHO O€JIOK TepsieT TMApPATHYK OO0OJOYKY M BbIIANAeT B ocalok. JleHaTypauusi OOBIYHO
COIIPOBOK/IAaETCS MoTepel OMOIOTMYECKON aKTUBHOCTH — )epMEHTATHBHOM, TOPMOHAIILHON H JIP.; MOXKET
OBITH TIONTHOW M YaCTUYHOU, oOpaTtuMoil (penamypayueti) N HeoOpaTuMoi. JleHaTyparus He HapylIaer
NPOYHBIX KOBAIEGHTHBIX CBsizell. Ho Onaromapss pa3BepThIBAHMIO MOJMIENTHAHOM LENH JeaeT
JOCTYITHBIMH JJIS pACTBOPUTENCH W XUMHUYECKHX PEareHTOB PaJUKaIbl, HAXOAWBIIHECS paHee BHYTPU
MoJIeKyJIbl. B gacTHOCTH, AeHaTypaius obierdaer JelcTBIE MPOTEOTUTHYECKUX (DEPMEHTOB, OTKPhIBAs
UM JIOCTYII KO BCEM YacTsIM MOJICKYJIbI OeJKa.

Henatypupytomue (akTopbl AeJsITcs Ha XUMHUUYecKHue, (puzndeckue u omonorndeckue. Hambonee
OOIIMPHBI TPYNIBl XUMHYECKHX (HAKTOPOB (KOHIEHTPHPOBAHHBIE MHHEPAIbHBIE W OpPraHUYECKUE
KHCJIOTBI, COJHM TSDKENBIX METaJUIOB, allKaJOHJIbl, MTOBEPXHOCTHO-aKTHBHBIE BELIECTBA M T. 1.) U
¢usnueckux (pakTopoB (BHICOKAsK TEMIIEPATypa, Pa3IuuHbIe BUIbI HOHU3UPYIOIIETO U3nydeHus — Y O-; y-
, PEHTTEHOBCKHE JIy4H, IOTOKH 0- U 3-4acTHUI], YCKOPEHHBIX 3JIEKTPOHOB, MMPOTOHOB, MMPOAYKTHI JICIICHUS
TSOKETBIX SACp WT.J., Ja3epHble u3nydyenus, neiicrBue CBY — noeid, ynbTpa3ByK, BHOpaLys, IIyM U T.1I.).
Buonornueckyio IeHaTypanuio OCYIIECTBISIOT MPOTEOJUTHYECKHE (DEPMEHTBI, KOTOpBIE pPa3pyIIaloT
BBICIIIFE€ YPOBHH OPTaHU3AIMN MOJIEKYJIbI Oellka rmepe]] TeM, KaK THIPOJIM30BaTh MENTH IHBIE CBS3H.

1) OcaxneHue 0eJIKOB TP HArPeBaAHUH

IHpunyun memooa. llpucyTcTBue 0€IKOB OOHAPY)KUBACTCS KUIITYCHUEM, TaK KaK MOYTH BCe OETKH
JIEHATYPHUPYIOT NIPH HArPEBAaHUW B HEUTPANBbHOW M cllaboKucion cpene. Hanbonee noiaHoe U ObICcTpoe
ocaxJieHre OelKa TMPOUCXOMUT B cpene, pH KOTOpOil COOTBETCTBYET M303JIEKTPUYECKOH TOUYKE ITOrO
Oenka. J{ns OonpIIMHCTBA OETIKOB M303JIEKTPUYECKasi TOYKA COOTBETCTBYET Ciabokucioi peakuuu (pH —
ok0j10 5,0). B CHIBHOKHCIBIX M CHJIBHOLIEJIOYHBIX CpeJaxX pacTBOpHl OEJKOB NPH KHUILTYEHUH He
KOAaryJMpyIOT ¥ MOT'YT JaTh OCaJO0K JIUIIb MPH H00aBIeHUN Kakohi-HHOY1b HelTpaasHoi conu (NaCl). B
3TUX CIyd4asX YCTOHUMBOCTH O€lKa B PAacTBOPE 3aBUCUT O NPHOOPETEHUS IOJIOKUTEIBHOIO 3apsiia B
CHJILHOKHCIIOH cpeJie U OTPUIATEIbHOTO 3apsia B MICIOYHON cpee.
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Xonx pa6otsl. B 5 mpobupok Hammth mo 0.5 mur pactBopa 6enka. B 3-to mpobupky nobdaButh 10
Karesb 1%-Horo pacTBOpa YKCYCHON KHUCIIOTHI JJISl CO3/TAaHMUS KUCIION CPeIIbl.

B 4-10 mpobupky mob6aButh 10 kamenb 1%-HOTO pacTBOpa YKCYCHOM KHCIOTHI WM 5 Kamenb
HACBHIILIEHHOTO PacTBOpa XJIOPUAa HATPHS.

B 5-10 mpo6upky mo6asuts 5 karens 10%-HOTO pacTBOpa rMAPOKCHIA HATPHUSI.

Bce mpobupkn npokunsatute. [locie xumstaeHust Bo 2-10 npobupky nob6aButh 1-2 kammm 1%-HOTO
pacTBopa YKCYCHOW KUCJOTHI.

Od¢opmiienne padorsl. 3anucath B TaONWIly pe3yidbTaThl OCAKICHHWS Oellka MpW HarpeBaHUU.
OTMETHTD TOSBIICHHE 0CaJKa ILTIOCOM, a OTCYTCTBHE — MIHHYCOM H yKa3aTh B KaXAOM CIydae MPHIHHBI
MOSIBJICHUS JTH OTCYTCTBHS Ocajka Oelka.

Peaxrus Heiirpanpaas | CnaGokucimas | CwibHOkucHas | CHIbHOKHCTAS [lemounas
cpensl c
ANEKTPOJIUTOM
PesynbTar
BriBon

2) OcaxneHue 0eJIKOB KOHIIEHTPHPOBAHHOI a30THO# KHCJI0TO# (poda I'esiepa)
IHpunyun memoda. Beinagenue Oenka B 0CaJ0K MPHU JEHCTBUM HEKOTOPHIX MHUHEPAIBHBIX KHCIOT
CBSI3aHO C Jeruaparanyell 6eIKOBbIX YaCTUI U 00pa30BaHUEM KOMIUIEKCHBIX CoJlel OeKa ¢ KUCIOTaMH.
B u30bITKE BCeX MMHEpANbHBIX KHCIOT 3a HMCKIOYEHHEM Aa30THOM, BBINABIIMI Ocalok Oeska
pactBopsieTcsa. Peaknust ocakaeHus: OEJIKOB a30THOH KHCIIOTOM IO3TOMY HCIIONB3YETCSl B KadecTBE
mpoObl Ha MPHUCYTCTBHE OClIKa MpH KIMHUYECKUX HCCenoBaHusIX MouH (mpoba ['emepa). Drta mpoba
(«xonp1ieBas mpobay») cUNTAETCs MOIOKUTEIBHOM , €CIIM Ha IPaHHLIE COPUKOCHOBEHUS IBYX KUIKOCTEH
— KOHLIEHTPHUPOBAHHOM Aa30THOM KHUCJIOTHI W aHAJIM3UPYEMOro oOpasua MosiBiseTcs: Oejioe KOJBLO
JeHaTypupoBaHHoro Oenka. [lpoGa nmaeT MONOXHUTENBHBIA pPE3ylbTaT NpPU COACpKaHUH Oelka B
aHammupyeMoM obpasie Bbime 0,0033% . Hinke 9Toi KOHIEHTparuu mpoba oTpuiatensHa. Morau
®nopuan Temtep (1813-1871) — aBcrpuiickuii Bpady, BIEpBbIE WCIOJIB30BABIINN XUMHYECKAE METOIBI
NIpY aHaJIM3e MOYH y OOJNBHBIX JIIO/IEH, 10 MTPaBY CYUTAETCS OCHOBOTIOJIOKHUKOM KIMHUYECKONW XUMHUH.
Xoa pa6orel. K 1M KOHIIEHTPUPOBAHHOM a30THON KHCIIOTHI OCTOPOYKHO IO CTEHKE NMPOOHPKH,
HaKJIOHMB €€ moj yriioM 45° Tak, 4yToObl 00€ >KUIKOCTH HE CMEIIMBAINChH, HACIOUTh PaBHBIH O0BEM
pacTBopa OeJnka.
Ha rpanuie aByX kuaKocTeil 00pasyercsi 0caiok B BUje 0€JI0ro KoJblia.
Pe3yabrar:
BeiBox:
3) Ocaxnenne 0eJIKOB OPraHMYECKMMH KHCJI0TAMH
OpraHuveckue KHUCIOTHI TaKXe BBI3BIBAIOT HeoOparumoe ocaxjeHue OenkoB. [IpakTuueckoe
MIpUMEHEHNE TTOJTYYHITH TPUXJIOPYKCYCHAs CCI;COOH " CyIb(hOCATUIIIIOBAs
CsH3(OH)(COOH)SOsH, xucnotel. CyiabhocaaunuiaoBoi KHCIOTONH MOJAB3YIOTCS B KIHHHUKE IPH
00HapyKEHUH MaJbIX KOJIMYECTB Oellka B MOYe, dKCCyJaTax U JAPYTHX OUOJOTHYECKHUX KHJKOCTSX, TaK
Kak [po0a ¢ 3Tol KHUCJIOTOH ABJsieTcs: camoit uyBcTBUTENbHOM (0,0015%) M3 BCex «0Ca0uHBIX» peaKiui
Ha Oenku. TPHXJIOPYKCYCHOH KHCIOTOH MONB3YIOTCS Ul yJdajleHHs OEJKOB M3 PacTBOPOB IEpex
ofpeJieieHHeM B OMOJIOTMYECKOM MaTepHalie HU3KOMOJCKYISPHBIX COSIUHEHUH. DTy KHCIOTY MOXKHO
TaKXe UCTIONIL30BATh IS ICHATypalyuy (JEpMEHTOB B IIETISIX TPEKpaieHus: pepMEHTATUBHON PeaKIiH.
Xoxa padotsl. B aBe npoOupku HamuBaroT 1o 1-2 Mi1 pacTBOpa AMUHOTrO OejKa U 100aBIAIOT B OAHY
poOHpKy paBHBIN 00BEM 20%-HOTO pacTBOpa CyNb(POCATUIIMIOBOI KUCIOTHI, @ B APYTYIO — CTOIBKO K€
10%-Horo pacTBOpa TPUXJIOPYKCYCHOM KHCIOTHI. OTMETUTD BHINAJCHUE OEIOr0 OCaIKA.
PesyabTat:
BeiBox:
4) OcaxaeHue 6eJKOB COJAMH TSKEIBIX METAILIIOB
Hpunyun memoda. Conu TSOKENBIX METAUIOB (CBUHLA, MEAM cepedpa, PTYTH M Jp.) BBI3BIBAIOT
HeoOpaTHMoe ocakaeHUe OENIKOB, T.€. ACHATYPALHIO, IPH HEOOIBIINX KOHIEHTpauusix 3Tux coneil. [Ipu
9TOM IIPOHMCXOIUT CBS3BIBAHWE HOHOB TSDKENIBIX METAUIOB ¢ (DYHKIMOHAIBHBIMU TPYHIAMH OOKOBBIX
paluKaJoB aMHHOKHCIOT B MOJIEKyJle Oejka, B pe3yjbTaTe 4ero paspyllaercs €€ IPOCTPAHCTBEHHAas
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CTPYKTYpa M IPOHMCXOIUT OCAKACHHE NeHATypupoBaHHOro Oenka. Ilpm moOGaBrmeHnu M30BITKA coieit
Tsokensix  MetawioB  (kpome AgNOs m HgCly)) npoucxoaut pacTBOpEHHE —IE€PBOHAYAIBLHO
oOpasyromerocst ocajaka u3-3a aacopOLiH WOHA MeTalia U NpuoOpeTeHHs BCIEACTBUE 3TOTO OETKOBOM
MOJIEKYJIOH MOJIOKUTEIBHOTO 3apsiia.

CrniocoOHOCTh Oenka IPOYHO CBSI3bIBATh MOHBI TSDKEIOTO METajula B BHJE HEPACTBOPHMBIX B BOJAE
0CaIKOB HCIIONb3YETCsl IPU OTPABICHUM COJISIMH MEIOH, PTYTH, CBHHL@A W Ip., IOKa OHM HE YCIHEIH
BCOCaThCs. B KauecTBe MpOTUBOAIMS IPUMEHSIOT OCJIKH SIUL, MOJIOKA U MOJIOUHBIX MIPOILYKTOB.

3HAaYUTENbHOE KOJUYECTBO AHTHCENTHKOB IPEACTABICHO COJSIMUA TSDKENBIX MeTauioB. Mx
AHTUMHUKPOOHOE JEWCTBHE CBA3aHO C TEM, 4YTO YK€ B JOBOJBHO HHU3KUX KOHICHTPALMSIX OHHU
B3aUMOJICHCTBYIOT C O€lIKaMd MHUKPOOPTraHM3MOB, OJOKUPYIOT HX SH-Tpynmel W H3MEHSIOT HX
KoHpopManuoo. M3-3a BBICOKOW TOKCHYHOCTH OOJBLIMHCTBO JIEKAPCTB COAEPIKAIIUX COJH TKEITBIX
METaJUIOB, NMPUMEHAIOTCS B KadeCTBE ITOBEPXHOCTHBIX AHTHCENTHKOB. Tak BBICOKOW aHTUMHKPOOHOMN
aKTUBHOCTHIO oOnanaet cyiema (HgCly), npumensiemas s 00pabOTKU pyK U JIe3nH(EKIIUN TTOMEIICHNUH,
npenapaTsl cepedpa, Takue kak Jsimuc (AgNOs), komaapron (cepeOpo KOJUIOMIANbHOE), TPUMEHSIEMbIE
IUTsE 00pabOTKH CITM3UCTHIX 000I0YeK MPU HH(PEKITMOHHBIX 3200IeBaHUX.

Xonx pa6otel. B 2 mpoOupku HammBatoT mol-2 mi pacTBopa simaHOro Oemka. IlpmbaBisroT mo
KalisiM B 1-10 TIpOOMpPKY pacTBOp aleraTa CBUHIIA, a BO 2-F0 — pacTBOp cyib(dara meau. B obeux
MpoOHpKax HaOMFOAaeTCsl 00pa3oBaHUE OCAKOB OeIKa.

B kaxayo w3 mpoOHpoK MpHOABISIOT MO HECKOJIBKO Kamenb (M30BITOK) COOTBETCTBYIOIIETO
ocaZiTelNs U HabJIOAAI0T 38 PACTBOPEHHUEM OCaJIKA.

Pesyabrar:

BriBoa:

Tema 2.
l. BoxopacTtBopuMbie BUTAMHHBI

Pabora 1. O0Hapy:kenue TuaMuHa (BuTamMuHa B1)

Ilpunyun  memooa. MeTox OCHOBaH Ha CIIOCOOHOCTH THAaMUHAa OOpa30BBIBATH C
J1a3o(eHIICyIb(OHOBON KHCIOTOH KOMIUIEKC OPAHKEBO-KPACHOTO I[BETA B IEJIOYHON cpere.

Xon padoThl. B mpoOupKy BHOCAT 5 Karenb pacTBOpa CyiIb(aHIIIOBONH KUCIOTHI U MPUOABISIOT
5 xanens pacTBopa HUTpuTa HaTpHs. K moigydeHHOMY qra30peakTUBY JOOABISIOT HA KOHYMKE CKAbIIEs
MOPOIIOK THAMHHA W 5 Kameib pacTBopa kapOoHaTa Harpus. Berpsixuator. [losiBisieTcst opaHXKeBo-
KpacHOE OKpallliBaHHE.

Pe3yasbTar:

BriBoa:

Pabora 2. KauecTBeHHasi peakiusi Ha pudodiaBun (BuTamuH B))

Hpunyun memooa. MeTox 0OCHOBaH Ha CHOCOOHOCTH M30aJUIOKCAa3MHOBOIO KOJIbIa pubodIiaBuHa
BOCCTaHABNHMBAThCS. OKpalIeHHBIH B KENTHIH 1BET prOOQIaBHH NPU BOCCTAHOBJICHWW TMPHOOpeTaeT
PO30BBIH IBET, a 3aTeM 00eClBEUMBAECTCS, TAK KaKk BOCCTaHOBJICHHas (Gopma puboduaBuHa OeclBETHA.
OCHOBHO# MEXaHN3M PEaKMH MOXKET ObITh MPEACTABICH CIEAYIOIINM YPaBHEHHEM:

CHy(CHOH)3—Cl1,0H

1
N N

\ _ 2
HyC—” I/ 2 4 7n -+ 9HCI ——
3(‘-k / NH

Buraviuu By (Pubodaaeii)

(‘H)~\CI 1011)y—CH,OH

NH
C-— =0
— j ; ZnCl,
H,C— \ JNH
NH 'i.i
0

Jlefikodasini
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Xon pa6otbl. 10 kxamems B3Becu pubodmaBuHa B Boae (0,025%) HammBaioT B mpOOHWPKY,
mo0aBsisl TyAa K€ S5 Kamenb KOHIEHTPUPOBAHHOW COJSHOW KHCJIOTHI W HEOONBIIOW KyCOYeK
METAJUIMYECKOr0 IUHKA. BBIAENsIomuiicss BOAOpOa pearupyer ¢ puOOQIaBUHOM M PAacTBOP H3MEHSET
OKPACKY U3 JKEJITOH B KPaCHYIO M PO30BYIO, a 3aTeM 00€CIIBEUHBACTCS.

Pe3yabTar:

BeiBox:

Pabora 3. KauecTBeHHbIE peakiy HA HHKOTHHOBYIO KHCJIOTY (BUTamuH PP, Bs).

a) peakuusi oopazopanust HuKoTunara meau (I1)

MeToa ocHOBaH Ha TOM, YTO HUKOTHHOBAs KMCJIOTa IPY HAaIPEBAaHUHU C PACTBOPOM alleTaTa MeIu
(IT) oGpasyeT cUHUI OCaIOK IJI0X0 PACTBOPUMOIN MEAHOM COJIH:

2 H } +CuSOy + CH3CA070§3 E ) ] : Cu2+ + NaSO4
Ny P e

N . _1 2

Xon padootsl. 0,02 T HHKOTHHOBOW KUCIIOTHI PACTBOPSIOT B 2 — 3 MJI TOpstueii BOJBI, JOOABISIOT
0,5 mn 10%-noro pacteopa amnerata Hatpus (CH3COONa) u 0,5 mn 10%-Horo pactBopa cyibdara
meau(Il). [Tpu mocreneHHOM OXJIAXKICHUH PacTBOPa BBITIAJIAET 0CAJA0K CHHE-TOIY0Oro IIBETA.

Pe3yabrar:

BriBoa:

0) peakuus 06pa303ann‘ﬂ TPOHHOIr0 KOMILJICKCHOIO COeJUHECHHSA

_X-COOH 8 000, T

//"\\\\}\/,COOH 1) +CuSO4 [ ~_ _COOH :

p 'ﬂ | DeINHSCN | [ ; ‘
e e Pl | | Cu ( SCN )2
N/ — (NH4)2S04 LN Nr;‘/: e J )

Xon padortpl. 0,02 T HUKOTHHOBOW KHUCIIOTHI pacTBOpsfOoT B 0,5 -1 M Bombl, mpubaBisaoT 2-3
kar  10%-Horo pactBopa cynbdara memau (II), mepememmBaroT u HaOMIOAAIOT OKpPAacKy. 3arem
nobaBnsroT 2-3 karmmu 5%-Horo pactBopa pojaHunga amMmoHus (tmormanata — NH4sCNS), mpu stom
oOpasyercs spKo-3e1€Has OKpacka pacTBopa.

Pe3yabTar:

BriBoa:

Pabora 4. @eppuxiopuaHas npo6a Ha BATAMHH MUPHIOKCHH (BUTAMUH Bs).

Meton ocHOBaH Ha CIIOCOOHOCTH BUTaMHHA Be mproOpeTaTh KpacHYI0 OKpPacKy B MPUCYTCTBHU
xynopuga xenesa (111); peakius o0yciiorneHa o0pa3oBaHUEM KOMIUIEKCHOM COJIM THIa (eHOJsATa Kee3a
(1) xpacHoro 1BeTa.

Xoa onpenenenusi. K 5 karusim 1%-nHoro pactBopa ButamuHa Be mpubasnstor 5 kamens 1%-
HOro pactBopa xyopuia xkenesa (I1I) u BcTpsxuBaroT npoOupky. Pa3BuBaeTcsi KpaCHOE OKpalIuBaHUE.

Pe3yasbTar:

BriBoa:

Pabora 5. KayecTBeHHbIe peaknuu Ha BuTamuH C.

a) Boccranosiienue geppunuanuaa kajaus suramuaom C.

MeTtox ocHOBaH Ha CLIOCOOHOCTH aCKOPOMHOBOM KHCIIOTBHI JIETKO OKUCJISATHCS U BOCCTaHABINBATD
xenezocuneponucteiii kanmuit KsFe(CN)s B sxenesucrocunepomuctoiii kanuii KsFe(CN)s, koTOpbIit
obOpasyer ¢ xmopumom sxenesa (Ill) mmoxo pacTBopuMyrd B BOAE COJb — OCPIMHCKYIO JIa3yphb,
BBINAAAIOUIYIO B BHJIE TEMHO-CUHETO OCaJIKa.
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of (i‘ 5 +2K3Fe(CN)s +2KOH — i (l} | + 2K4Fe(CNs) + 2H,0

HO==C=H HO—C—H

CH,OH CH,OH
AckopOuHoBas JleruapoackopOHHo-
KHcJl0Ta pasi KHcJiora

Xon onpenenenusi. K 5 xamnsam 1%-nHoro pactBopa ButamuHa C npuauth 1 xamto 10%-Horo
pacTtBopa enkoro Hatpa U 1 Kamio 5%-HOro pacTBOpa JKEJIE30CHHEPOAMCTOrO Kanus, MepeMellaTsh U
no6asutk 3 karwm 10%-Horo pactBopa cosisiHON KUCIOTh U 1kamimto 1%-HOro pacTBopa XJjopuia xeinesa
(III). BeimamaeT cuHUi OcagoK OCPIMHCKOM JIa3ypH.

Pesyabrar;

BeiBox:

6) Moguas npo6a na puramun C.

Meton ocHoBaH Ha crmocoOHOocTH BuTamMuHa C BOCCTaHABIMBATh MOJICKYISIPHBIA HOXI [0
HOAMCTOBOAOPOIHON KUCIOTHI:

O=("" D=L
t'{f& | ()=
9, U g
1‘1\3*—( o T 12 S—— O=C -+ 41l
'\
|
H—C— H—C—!
HO—( H HO—( I
CH,OH CH,OH
AckopOnHOBast JleruapoackopOHHo-
: KHCJIOTA past KHCJIoTa

Xona padotsl. K 5 xamsm 1%-Horo pactBopa Buramuna C no6aButh 1-2 Karm pacTBopa iona B
pacTBope Honuaa kanus. PactBop Hona obecrseunBaercs.

Pe3yasbTar:

BriBoa:

B)BOCCTaHOBJIeHHE 2,6-nuxJiopdenosaunaodenosa puramuaom C

ACKOpOMHOBAs KHCJIOTa BOCCTaHABIMBACT 2,6-AUXIOpPEHONMHIO(PEHO, KOTOPHIA B KHCIOH
cpeJie IMEeT KPacHYI0 OKPacKy, a Py BOCCTAHOBIIEHUH — 00ECIIBEUNBAETCS.

Xon pa6oTel. B 2 mpobupku Hamuth mo 10 xamens mcciuemyemMoro pactsopa. B onHy mpoOupky
J100aBUTh HECKOJIBKO Kalelb MEPOKCHIa BOIOpOaa, NPOKUIATHTE (BuTtamuH C paspymiaercs). 1o6aBuTh
B 00€e mpobupkumno 1-2 kamm 2% pacTBopa COISHON KUCIOTHI M PacTBOp 2,6-auxinopdheHoInHAopeHoa.

B mpucyrcreun Butamuna C pacTBOp HHAMKaTOopa obeciBeunBaercs. [Ipu paspylieHun
BuTamuHa C o0ecIiBeYMBaHUS HE IPOUCXOANT, MOABIISIETCS PO30BOE OKpAIIMBAHHE.

PesyabTar:

BriBon:

Pabora 6. Peakuus Ha ButamuH P (pyTun).

Metox ocHoBaH Ha B3aMMoOIeHcTBUM pyTHHa c xjopugoMm sxenesa (III) ¢ oOpaszoBanuem
KOMIUIEKCHOTO COEIMHEHUS 3eJIEHOTO 1IBETA.

Xoa pa6oTsl. B mpoOupky HamuTh 0K0JI0 10 Karmens HaCKIIIIEHHOTO pacTBOpa pyTHHA B T00ABUTH
3 xamm 3%-Horo pactBopa xiopuaa xkenesa (l11). OrmMeTuTs nosBICHNE 3€TIEHOTO OKPAIIUBAHUSL.

PesyabTar:

BeiBox:
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IIpakTHyeckoe 3HaYeHHe padoThl. KauecTBeHHBIE peakiiuil Ha BUTAMHUHBI MTO3BOJISIIOT OOHAPYKHUTH MX
HaJIM4YMe B JIEKAPCTBEHHBIX Tpernaparax W MOcjie SKCTPAKIMH B MUIIEBBIX MPOAYKTAaX M JIEKAPCTBEHHBIX
pacteHusx. [IpuHIHII, TOJI0KEHHBINH B OCHOBY KaUECTBCHHBIX PEaKI[Uil Ha BUTAMUHBI, HCIIOJIb3YETCS TIPU
pa3paboTKe KOTUYSCTBEHHOTO ONPECICHUS UX B PA3INYHBIX IPUPOIHBIX 00BEKTAX U JICKAPCTBaX.

1. 7KupopacTBOpuMble BUTAMUHBI

Pabora 1. KauecTBeHHbIE peaKIIUM HA PETHHOJ (BUTAMHUH A)

a) peakIusi ¢ CEPHOIl KHCIOTOI.

MeTon oCHOBaH Ha CIIOCOOHOCTH KOHIICHTPHPOBAHHOM CEPHOH KHCIOTHI OTHHMATh BOAY VY
peTrHONa ¢ 00pa30BaHUEM OKPAIIEHHBIX MMPOYKTOB.

Xon padortsl. B cyxyro npoOupky BHOCAT 1-2 karum peiObero xwupa, 15 kamens xjmopodopma.
[epememmuBaroT U 100aBIAOT 1-2 KaIUIM KOHIIEHTPUPOBAHHOW CEpHOM KUCIOThI. OTMEYAIOT TOSIBIICHUE
(h1OTIETOBO-KPAaCHOTO OKPAITUBAHIS, TIEPEXOISIIETO B Oypoe.

Pesyabrar:

BriBOAa:

0) peakuus ¢ xjaopuaom skeaeza (111).

Butamun A B3ammoneiictByer ¢ xmopuaoMm keneza (llI) ¢ oOpa3zoBaHmem OKpalieHHBIX
IPOIYKTOB.

Xon pa6oTsl. B cyxyro mpobupky Hamuth 1-2 xarum perobero xupa, 10-15 xkanens xmopodopma.
[Tepememats u n06aBuTH 5 Kanenb 1%-Horo pactBopa xnopuma xene3a(lll). OTMeTuTh nosiBIEHUE IPKO-
3€JICHOTO OKpaIlliBaHHMSI.

Pe3yabrar:

BriBoa:

Pabora 2. KayecTBeHHbIE peaknini Ha BUTaMuH D.

a) aHWJIMHOBAas MPo0a Ha BUTaMuH D.

MeTon OCHOBaH Ha B3aMMOJCHCTBHM KalblUdepoda € THAPOXJIOPUAOM aHWIMHA C
o0pa3oBaHMEM OKpAIIEHHBIX IPOIYKTOB.

Xon padoTel. B cyxyro npobupky HanmuTh 5 Karenb pelObero xupa, 15 xanens xinopodopma u 5
Karelb aHWIMHOBOTO peakTuBa (15 gacTeit annianHa U 1 9aCTh KOHIICHTPUPOBAHHOMN COJISTHOW KHUCIIOTHI).
OCTOpOKHO HarpeTh Ha CIIMPTOBKE U OTMETUTH MOSBICHNE KPACHOTO OKpAIINBAHUSI.

Pe3yasbTar:

BeiBox:

0) peakuus ¢ CEpHOIi KMCIOTOIA.

MeTon ocHOBaH Ha B3aMMOJEHCTBHMU Kaibludepona ¢ cepHOH KHCIOTOH ¢ 0Opa3oBaHHEM
OKpAIIECHHBIX POIYKTOB.

Xoa padorsl. B npoOupky momecTuTh 1 Karumo MacjsHOrO pacTBopa BuTamuHa D, 4 karum
xyopodopma, mepeMemmiaTh U J00aBUTh 2 KAl KOHIICHTPUPOBAHHOW CEPHOM KHCIOTHL. BCTpsXHYTH U
OTMETHTH MOSIBIIEHUE SIPKO-)KEJITOTO OKpAIINBaHMS, IIEPEXOSIIET0 B Oypo-KpacHoe.

Pe3yabTar:

BriBon:

Pabora 3. KauecTBeHHasi peakuusi Ha Toko(pepo (ButamuH E).

a)peakums ¢ a30THOI KHCJIOTOMH

MeTtox ocHOBaH Ha OOpa30BaHWMHM COCOUHEHUH XMHOWUIHON CTPYKTYpBI, OKPAIIMBAIOLIUXCS B
KpacHbId 1LIBET, NMPH ACHCTBUM CHIIBHBIX OKUCIUTENEeH (KOHLIEHTPUPOBAHHOM a30THOM KHCIJIOTHI) Ha
TOKO(epoIL.

Xon pabothl. B cyxyio mpoOupKy BHOCAT 5 Kallenb CIHMPTOBOTO pacTBOpa ToKodepona U
nobapisitor 10 Kamenb KOHLEHTPUPOBAHHOW a30THOM KucioThl. Bcerpsxuaior. Habmiomaror 3a
pa3BUTHEM KPACHOTO OKPAaIIMBaHHUSI.

Pe3yasbTar:

BeiBoa:

0)peakuys ¢ XJIOPHBIM KeJIe30M

Buramun E npu B3aumogeticteuu ¢ xmopumaom kenesa (111) o6pasyer okpareHHbIE TPOTYKTHI.

Xoa pa6ortel. K 5-10 xamnsam pactBopa ButamuHa E mpuOaBuTh 5 Karmenb pacTBOpa XJIOPHOTO
xenesa (FeCls). HabmonaroT 3a pa3BUTHEM KPaCHOTO OKPAIIMBAHHUS.

Pesyabrar:
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BriBoa:

Pabora 4. KauecTBeHHas peakuus Ha HagToXuHOH (BuTamuH K).

MeTon OCHOBaH Ha B3aUMOJCHCTBHM AMATHIAWTHOKapOamara ¢ BUTaMHHOM K B mIeno4Hoit
cpene ¢ 06pa3oBaHHEM KOMILIEKCa TOIy0Oro IBETA.

Xon padoTtbl. B mpobupky BHOCAT 4 Karumm CIUPTOBOTO pacTBopa BuTamuHa K, moGaBmsroT 8
Kalelb pacTBopa JUITHIAMTHOKapOamara HaTpusi W 4 Kamwid pPacTBOpa TUAPOKCHAA HATpPHUsL.
BerpsixuBaroT 1 HabIIOAAIOT 3a Pa3BUTHEM OKPACKH.

Pe3yabTar:

BriBOa:

Pabora 5. KauecTBeHHbIE peakIIii HA METHHOH M BHKACOJI (UCKYCCTBEHHO CHHTE3UPOBaHHBIE
aHaioru ButamuHa Ki).

a) peaKknusi HA METHHOH.

MeTox OCHOBaH Ha B3aUMOACWCTBMHM METHHOHA C aHWIMHOM C OOpa30BaHHUEM OKPAIIEHHOTO
coenuHeHMs 2-MeTm-3-heHntaMuHo-1,4-HadToxuHoHA: cTp 121 3eimeH npakTHKyM.

Xoa padorsl. B npobupke cmemmusarot 5 kamnens 0,25%-HOro ciupToBOro pacTBOpa METHHOHA C
2 xarisaMu aHwinHa. CMech OKpaITUBAETCS B KPACHBIH 1IBET.

Pe3yabrar:

BriBoa:

0) peakuusa HA BUKACOJI.

MeTton ocHOBaH Ha CIOCOOHOCTH BBIKpacHuja B3aWMOJCHCTBOBATH B MICJIOYHOH cpene ¢
LICTEMHOM C 00pa30BaHNEM OKPAIICHHBIX COCANHEHHH.

Xona pa6otsl. B npobupke cmemmsatot o 5 kamnens 0,05%-Horo pactBopa Bukacona u 0,025%-
HOT'O pacTBopa mucrenHa u Jo0apmstoT 1 kammo 10%-Horo pactBopa ruapokcuaa Hatpus. CMech
OKPAIIIUBACTCA B JKEJITO-OPAHKEBBIN LIBET.

Pe3yabrar:

BriBoa:

IpakTnyeckoe 3Hauenne padoTbl. KadecTBeHHbIE peakllii HA BUTAMUHBI TIPOBOJIATCS C LIENBIO
uxX OOHapyXeHHs B MPOLYKTaX IHUTaHMSA, JIEKAPCTBEHHBIX PACTCHUSX W JAPYIHX OHOJOrMYECKHX
KUIKOCTAX. OHU HMMEIT Ba)XHOE 3HAYEHHE IJid aHalin3a BUTAMUHHLBIX JICKAPCTBECHHBLIX IPCrapaToB
MOCJIE UCTCYCHUS CPOKA UX XPAHCHUS M MOITBEPXKICHHUS JOOPOKaYSCTBEHHOCTH. [IpUHITHUII, MTOJI0KESHHBIN
B OCHOBY KadeCTBEHHBIX PEaKLMI Ha BHUTAaMMHBI, UCIIOJIB3YETCS NpPU Pa3pabOTKe KOIMYECTBEHHOT'O
OTIpeIeJICHHSI UX B PA3JIMYHBIX IPUPOAHBIX O0BEKTaX M JIEKApPCTBaX.

Tema 3.

l. 3aBHCHMOCTB CKOPOCTH (PEPMEHTATHBHBIX PeaKI Ui 0T TeMIIePATyPBI.
Bansnue pH Ha akTHBHOCTH (pepMeHTOB. CrienupuuHOCTD 1eiicTBUS (pepMEHTOB.
OcHameHue.
PeakTuBbl: kpaxman, 1%-HBIH pacTBOp, CBEKENPHUTOTOBIECHHBIN; pacTBOp HOAAa B HOAWIE Kalus,
docharno-uTpatHeii 6ydep, 0,1 M ¢ pH 5,6; 6,;4 6,8; 7,2 u 8,0; caxapo3a, 2% pacTBOp; PEaKTHUB
OernmHra.
OOopynoBaHue: MTaTUB ¢ MPOOMPKAaMH; BOAsHAS OaHs; 1aOOpaTOPHBII TEPMOMETp; IMIa3HbIE MHUIIETKY;
MUIETKA BMECTUMOCTBIO 1 ¥ 5 MiT; OIOpeTka BMECTUMOCTBIO 25 MJI; XMMHUYECKHE CTaKaHbl (1151 JIbJa HITH
CHeETa).
Marepuai. Pa3baBnennas cmroHa. [[ns e€ momydeHus: MPOMBIBAIOT POT BOJOH OT OCTATKOB MHIIH.
Habuparor B poT mopuuio IUCTHTUPOBAHHOW BOABI OKOJO 20 MJ M JepKaT ee MPUMEPHO 2 MHH,
CMEINBasl SI3BIKOM CO CIIFOHOW. JKUIKOCTh CO CIIOHOW BBIITYCKAIOT B CTAaKaHYMK U MPOQWIETPOBBIBAIOT
yepes3 BaTy B MpoOHpKy. OUiIbTpaT UCIONB3YIOT A7 pabOTHI.
OKCTpakT ApoXoKeH, conepxamuidi caxapasy. 0,5T aposokel TmaTeiabHO pacTtupaioT B ¢aphopoBoit
CTYIIKE JJI pa3pyLIeHHs APOXIKEBBIX KIETOK. 3aTeM M00aBISIOT 3 MJ BOABI M PACTHUPAIOT APOXKKH C
BOJIOH; TIPW 3TOM caxapasa IepexouT B pacTBOP.

Pabota 1. 3aBHCUMOCTH CKOPOCTH PeaKUMH OT TeMIepaTyphbl.

Ipunyun memooa. MeTon OCHOBaH Ha OINpPEIENICHUU CKOPOCTH THAPOJIN3a 0-aMUIa30i CIIHOHBI
Kpaxmajia B 3aBUCUMOCTH OT TEMIIEpaTyphbl.

Xoa pa6otel. B mpoOupky noMemaioT 5 Karenb CIIIOHbI, JOBOJAAT 0 KUTICHHS U OCTYXaroT. B 1Be
JIpyTrHe NOMENIAIOT 0 5 Karelb HEKUIIAUYEHON CITIOHBI.
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BrocsT Bo Bce npoOsI mo 10 kamens pactBopa 1% pacTBopa Kpaxmaia U CTaBAT NEPBYIO U BTOPYIO
npobupku B BoasHyto Oaxto ipu 38°C Ha 10 MUHYT, a TPETHIO — B BOJY CO JIBJIOM WM cHeroM Ha 10 mMuH.
3areM NpUOABNIAIOT B KXY MPOOUPKY 1Mo 1 Karuie pacTBopa #oja B HMOIUAC Kalus U CPABHUBAIOT
Pa3BUBAIOIIYIOCS OKPACKY.

Odopmienne padotbl. [lanHble 0GOPMIISIOT B BHJE TAOJHUIBI, JENAIOT BBHIBOJ O 3aBUCHMOCTHU
(hepMEHTATUBHOM PEaKIUU OT TEMIIEPATYPHI i MPUIMHAX TOH 3aBUCUMOCTH.

DepMeHT Cy0ctpar OkxkpainBaHue ¢ HoJIoM Temneparypa

BeiBoa:
Pabota 2. 3aBucumocthb ckopocTu (pepmenTaTuBHol peakuuu ot pH cpensi.

Ipunyun memooa. MeTonl OCHOBaH Ha CPaBHEHHH CKOPOCTH THIPOJIM3a Kpaxmalia, ONpenessieMoro
mpoOoi ¢ HoAoM, IO/ eHCTBHEM O-aMUIIa3bl CIFOHBI MPU pa3HBIX 3HadeHwsx pH cpensl. B pesymprare
yCTaHaBIMBAETCs onTUMyM pH nelcTBus o-aMumasbl.

Xoa paGorsl. B mate mpoOupok otmepuBaioT no 10 kamenb pacTBOpoB (pocdaTHO-IUTPATHOTO
Oydepa co crenyromumu 3HadeHusMu pH: 5,6; 6,4; 6.8; 7,2; 8,0. [IpubaBnsiror Bo Bce mpoObI 1O 5
Karenb passepeHHoW B 10 pa3 cironbl u mo 10 kamenb pacTBOpa Kpaxmajia M CTaBSIT NPOOHPKU B
BonsiHYIO OaHto mipu 38°C. Uepes 10 MuH npoOUpPKH BEIHUMAIOT M MPWIMBAIOT 10 | Karuie pacTBopa Hoaa
B Hoaue Kanust. CpaBHUBAIOT Pa3BUBAIOLIYIOCS OKPACKY.

Odopmienne padorsl. Jlanabie ohopmuts B Bujae Tabnuibl. Caenath BbIBOI 00 ontumyme pH
JIEHCTBHUS 0-aMHJIA3bI CIIIOHBI.

DepMeHT CyGctrpar OxpamBaHue ¢ HoJIoM pH cpensl

BriBoa:

I[IpakTHyeckoe 3HaveHue pador 1 m 2. Kunernyeckue cpoiicTBa (PEpMEHTOB HM3Y4arOTCS IS
nmondopa ONTUMANBHBIX YCIOBUH (KOHIEHTpamus cybcrpara, onTumyM pH cpensl m Temreparypsl,
HMOHHBIM COCTaB CpeJbl), OIPEICICHUS aKTUBHOCTH (EPMEHTOB B HAyYHbIX W KIMHHUYECKHUX
WCCIICJIOBAHUSAX, a TaKXKe MPH CTaHIAapTU3aluu (QEepMEHTHBIX MpernapaToB. HeBepHO Mopo0paHHBIC
CTaH/apTHBIE YCIIOBWSI OIpPENENeHUS aKTUBHOCTH KOHKPETHOTO (epMeHTa NpPUBOAAT K OIMHOKaM B
JIMATHOCTHKE 3a00JIeBaHUI W KOHTPOJIE KadecTBa ()ePMEHTHBIX IPENapaToB.

Pabora 3. CneuuduuHocTs 1eficTBUSI aMUIa3bl U caxapasbl.

Ilpunyun memooa. MeToll OCHOBaH HAa CPAaBHUTEIHLHOM H3YyUEHHH THAPOJIHM3A (-aMHIIA30d |
caxapasoil pa3HbIX cyOCTpaToB, COJEpKAlINX TIIMKO3WIHBIE CBS3U: Kpaxmalla W caxaposbl. ['uaponus
Kpaxmaja M caxapo3bl OIeHHBAarOT IpoOol euMHra Ha BOCCTAaHABIMBAIONIME caxapa (MaibTo3a,
TJTIOK033).

depMeHTHI KaTaIU3UPYIOT PEAKIIMH 10 CXEME:

O-aMujasa

Kpaxman +n H2 O ——» nekcrpunsl + Mansrosza

caxapasa

Caxapoza + H-O — > T[moko3a + ®pykrosa

Xonx pabotbl. B onHy npobupky BHocsT 10 Kamens pacTBopa Kpaxmalyia, B IPYTyl0 — Tako# ke
00BEM pacTBOpa caxapo3sl. [|iist BEISBICHUS CIEU(MUIHOCTH O-aMIJIa3bl B 00€ TpoOkI TOOABISIIOT M0 5
Kareah pa30aBICHHON CIFOHBI, IEPEMEIINBAIOT BCTPSIXUBAHUEM M CTaBST B BOAsIHYIO OaHto mpu 38°C Ha
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10 MuH. 3aTeM ¢ JXHIKOCTHIO B 00EUX MPOOHpPKaX MPOJIEIBIBAIOT Mpo0y ¢ peakTrBoM Demmuara (K 3 M
13 KaXI0W MpoOMpKH MOOABISIIOT 1Mo 1 Mt peaktrBa DelTHHTa M HArPEBAIOT BEPXHUU CIIOM CMECH 10
kumierns). OTMEYaroT NOosABJICHHE B OJHON U3 MPoO KpacHOTro ocaaka okcuaa meau (1).

s BeISIBIICHUS CENU(UIHOCTH caxapasbl B OJHY NpoOupKy HanmmparoT 10 kamens pacTBopa
Kpaxmaja, a B IpyI'yl0 — caxapo3bl M IMPUOABIAIOT K HAM II0 5 Kalelb KCTPAKTa caxapasbl JPOXOKeH.
IIpoOBI MepeMenInBarOT BCTPSIXUBAHAEM W TOMEMIAIOT B BOAsHYI0 OaHto mpu38°C Ha 10 MuH, mocie 4ero
C KHJIKOCTBIO 00eUX MPOOUPOK MPOJICNBIBAIOT Mpoly ¢ peakTrBoM Demmara. OTMEYalOT MOSIBIICHUE B
OJITHO 13 MPpo0 KpacHOro ocaaka okcuaa mean (1).

Od¢opmienne padorsl. [lanaple 3aHecTH B TabduIly, CcIenaTh BBIBOA O CIENU(DUIHOCTH
W3YYCHHBIX ()EPMEHTOB U 0003HAYNTh, K KAKOMY THITY CIICITU(UIHOCTH OHU OTHOCSTCSL.

depmeHT CyGctpar [Ipoba ¢ peakTnBOM CrneunpuyHOCTb
QDennunra JIeUCTBUS

BriBoa:

[IpakTHyeckoe 3Ha4YeHHE PadoThl. DepMEeHTH ¢ a0COMIOTHOW M OTHOCUTEILHOW TPYIIOBOMH
cyOCTpaTHOW CHenU(pUIHOCTEI0, 00TaIaloNe MEHbIIeH H30UpaTenbHOCTRIO0 ACWCTBUS Ha CyOCTpaThl,
YYacTBYIOT, KakK MPaBWIO, B TUAPOJIM3E€ NHUTATEIbHBIX BELIECTB MM MPEBPALICHUH YY>KEPOIHBIX
coevHeHNH. B uacTHOCTH, o-amuiiaza W caxapasza MpOSBIAIOT CIENU(PUYHOCTh HE K CTPYKType
cyOcTpara B LIEJIOM, a K TUILY CBsI3€H, HAXOSIIUXCS B COOTBETCTBYIOLINX YIIIEBOAAX.

I1. Peryasinusi akTuBHOCTH (hepMeHTOB

OcHamenue 3aHATHS

PeakTusBbl:

kpaxmad, 0,5%-Hblit pacTBOp CBEXXETIPUTOTOBJICHHBIH;

pacTBoOp HojJa B MOJAUIE Kallud;

xJopu Hatpus, 1%-HbIil pacTBOp;

cynbdar meau(ll), 1%-ub1it pactBop;

denmntnomouenuna, 0,02%-Hblii pacTBOp;

MaJIOHOBasI KMCI0Ta, 1%-HbIi pacTBOp;

CYKIMHAT HaTpus, 1%-HbIil pacTBOp;

Ba3eJIMHOBOE MacJIo.

Oo6opynoBaHHe: MITAaTHB C MPOOUPKAMU; KOJObI, eMKOCThIO 50-100 mu1 BojsiHast OaHsi; JaboOpaTOPHBIN
TEpMOMETp; nunerka Mopa; NUNEeTKH BMECTUMOCTBIO 1MJI, SMIT; MUKpOIUIIETKa BMecTUMOCThIO 0,02 M,
TJIa3HbIE MMUIETKHU; 9acChl.

Marepuan. Pa3baBnennas ciroHa. st e€ momydeHHs: MPOMBIBAIOT POT BOJOW OT OCTATKOB IHIIIH.
Habuparor B poT mopumio IUCTHUTUPOBAHHOW BOABI OKOJO 20 M W JepKaT ee MPUMEPHO 2 MHH,
CMEILHBast S3bIKOM CO CIIIOHOW. JKHAKOCTB CO CIIOHOW BBIMYCKAIOT B CTAKAHYMK M MPOQUIBTPOBBIBAIOT
yepes3 Baty B Mpobupky. @unbTpar pazsoast Boaoil B 10 pas.

MplinieyHas Kammiia, nojdy4eHHast mocjie 3a00s >KUBOTHOTO.

Pabora 1. AKTMBATOPBI M HHTHOMTOPBI 0-AMUJIA3bI CIIOHBI

Ipunyun memooa.. MeTon OCHOBaH Ha CPaBHEHWH CKOPOCTH THAPOIN3a Kpaxmaia (IIPOAYKT
THIIPOJIN3a Kpaxmaia oOHapyKHBAIOT MPOOOH ¢ HOZOM) O] JEHCTBUEM (l-aMUJIA3bl CIFOHBI J0 M TIOCIIEe
nobasneHus HeHUATHOMOYEBUHBI, HOHOB Cl™ 1 Cu?,

Xon ompeneienusi. bepyr 4 npoOupkum u HanuBaror no 10 kamenas: B NEpBYIO —
JUCTHIIMPOBAHHON BOJIbI, BO BTOPYIO — pacTBOpa XJIOpWJa HATPHS, B TPEThIO — pacTBOpa cyibdara
MeNH, B 4eTBEPTYIO — pacTBOpa (DEHUITHOMOYEBHHEL, a 3aTeM 1o 20 Kamesb pacTBopa Kpaxmaia u 1o 1
Karuie pa3Bea€HHON ciroHbl. ColepKHMOe NEepPEeMEIIMBAIOT BCTPAXMBAHUEM, ITOMELIAIOT MPOOUPKU B
BoastHyTO OaHto mpu 38°C Ha 10 MUHYT.

IIpoOupku BBEIHMMAIOT W A00aBistoT 1 Karumo pactBopa ioma B wmomuae kKamus. CpaBHUBAIOT
OKpPAacKy pacTBOPOB, pa3BHUBAIOLIEHCS TP MPOBEIECHUH PEAKLIUU C HOJIOM.

Odopmiienue padoThbl. Pe3ynbTaTel 3aHECTH B TAOHITY, ClIeTIaTh BHIBOM O ACHCTBUH U3YICHHBIX
BEILIECTB M IPEJII0IAracMOM THIIE HHTHONTOPOB.
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depmeHT Moaudukarop Cy0ctpar OkpaiBanue ¢ HoJ1oM
AKTUBHOCTH

BriBoa:

PaGora 2. [leficTBHe KOHKYPEHTHOT0 MHTHOMTOpPa HA CYKIMHATAETHAPOreHa3y MbILIEYHOM

TKaHH

Ilpunyun memooa. MeTon OCHOBaH Ha CpPaBHUTEIIBHOM OIPEACICHUH AaKTHUBHOCTHU
CYKIMHATIAETUAPOTCHA3bI 110 00ECIIBEUMBAHUIO B X0/I¢ peakuuy MeTuieHoBor cuan (MC) kak akuenropa
BOJIOPOJIa B IPUCYTCTBUU U B OTCYTCTBHE MaJIOHOBOH KHCIOTHI

Oo6pazytommiicas ®Al-H, BoccranaBnmBaer metuineHoByio cuHb (MC-Hp), B pe3ymbTare uero
npoucxoauT oOecuBedyrBaHue pacTBopa. CpaBHUBAs BU3YaJIbHO YMEHBIIEHHE MHTCHCUBHOCTH CHUHETO
OKpalllMBaHUs ¢ Mpobamu, CoJepKallMMU pa3Hble KoaudecTBa ManoHoBod kucioTel (HOOC-CHz-
COOH), nenarot BBIBOJ O THIIE AeHCTBHS €€ Ha (hepMeHT.

Xon onpeaenenus. B 3 mpoOupku noMemnaroT 1o 3-4 rpaMMa MBIIIIEYHOW KAITUIIH U TOOABIISIOT
B TiepBYI0 ipoOupky 0,8 M1 Boasl, BO BTOpyIo — 0,2 MII pacTBOpa MaJIOHOBOH KUCIOTHI U 0,6 MJI BOAEBI, a B
TpeTbio — 0,8 MJI pacTBOpa MaJTOHOBON KHUCIIOTHI.

Bo Bce mpoOupku mpunuBaioT 1mo | Mi pacTBopa CyKIMHATa HaTpws, 1Mo | Karie pacTBopa
METHJICHOBOT'O CHHETO U MOCTIe MepeMeInBanus 1o 3-4 Kariy Ba3eanHoBoro macia. [Ipobupku craBsT B
BosiHYyO0 OaHto mpu 37°C. Uepes 3-5 MuH HaOIr0Aat0T 00ECIBEYMBAHUE PACTBOPA.

Od¢opmitenue pa6oTsl. CpaBHATH HHTEHCUBHOCTB TOTYOOTO OKpAITUBAaHUS B TPEX MPOOUPKAX U
CeNaTh BBIBOJ O MEXaHHU3ME ICHCTBUS MaJIOHOBOM KHUCIIOTHI Ha aKTUBHOCTh CYKIIMHATACTHIPOTreHa3hl.

Pesyabrar:

BriBoa:

IIpakTHyeckoe 3HaueHue padoThbl. KOHKypeHTHBIE HHTHOUTOPHI PA3IHYHBIX (PEPMEHTOB LIMPOKO
NPUMEHSIOTCS. B OMOXHMMHUYECKUX UCCIICIOBAHUSIX M B IPAKTHUECKON METUIIMHE KaK JIEKApCTBEHHBIE
npenaparsl. B 4acTHOCTH, MaJIOHOBasI KUCIIOTA KAK KOHKYPEHTHBIH HHIMOUTOP CYKIIMHATIACTHIPOTeHA3BI
UCIIOJIB3YETCS B OKCIIEPUMEHTAaX Ha KUBOTHBIX JJIS1 TOTO, YTOOBI H3YYUTh U3MEHEHHS B OOMEHE BEILECTB
B TKaHAX MPH 0JI0Kae 3Toro epMeHTa, a TakxKe ISl HCCIEIOBAaHHUS CaMOT0 MEXaHN3Ma KOHKYPEHTHOTO
TOPMOKCHHUSI.

I11. KosinuecTBeHHOE OTIpeIeieHHEe AKTUBHOCTH aMIJIa3bl CJIIOHBI 0 Bosibremyry
Awmmnaza (o-ammnaza, K@ 3.2.1.1, nmacraza) — QepMeHT, OCYIIECTBISIONINA THIPOIUTHIECKOS
pacuienjieHue IoIucaxapuaoB 0 JeKCTPHHOB U MalibTo3bl. KOHEUHBIE POJIYKTHI JICHCTBUSI aMIJIa3bl HE
JIAIOT IBETHOW peaknuu ¢ Hojom. Hambomnee GoraTbl amuia3oil CIIOHHBIE W MOJDKETYAO0YHAS KEJe3bl.
Amuiiaza COAepKUTCS TaKKe U B KPOBH, Ky/la IIONAJaeT, IITaBHBIM 00pa3oM, U3 MOIKeTyJOUHOH KeNe3bl.
o-ampiia3za MOMUMO BBITIONIHEHHS MHIIEBAPUTENLHON (QYHKIIMM MOKET CBS3BIBATHCA C IUIA3MaTHYECKOM
MeMOpaHoii psa GakTepHii M BOBJIEKATHCS B aHTUCETITUIECKUE MTPOIIECCHI.

Hpuauun metoaa. MeTox 0OCHOBaH Ha TOM, YTO CIIIOHY Pa3BOJAT B ONpPEIEIeHHON
M0CJIE0BATENFHOCTH, TIOCIIE YET0 MPUIMBAIOT OAHO M TO K€ KOJMYECTBO PacTBOpa KpaxMalla U HaXoIsT
HauMeHbIIIee copepkanne GepMeHTa, KOTOPOE MOTHOCTHIO PACHICTISET BCE KOJIMYECTBO AOOABIEHHOTO
Kpaxmaa. 3aTeM MPOU3BOJIAT IepepacyeT akTHBHOCTH (pepMeHTa Ha 1 M CITFOHBI. AMUIa3Hast
AKTUBHOCTb CJIIOHBI BeIpakaeTcst KoiarmuecTBoM 0,1%-Horo pacTBopa Kpaxmaia B MUUIMIIUTPAX, KOTOPOe
MOYKET pacHIerusiThes 1 Mt cimtoHsl ipu Temneparype 37°C B Teuenne 30 MUHYT.

B HOpMe ammta3Has akTHBHOCTD CIIOHBI cocTaBiseT 320-640 ex.

Xoa padotsl. B 10 npoHyMepoBaHHBIX TPOOUPOK HaJMBatOT U3 OtopeTku no 1 mi Bogsl. B 1-10
npoOupky nobasmsoT 1M citonsl, pazeaeHHor B 10 pa3. Conepxumoe MpoOMpPKH NEepEMELIHBAIOT 1
1M1 pacTBOpa MEPEHOCAT U3 IEPBOM IPOOUPKH BO BTOPYIO, IEPEMENINBAIOT U U3 BTOPOU — TAKHM Ke
o0pa3om B 3-10 1 T.1. 10 10-if npoOupku. 13 necsitoit npoOupku 1 i1 cMecu BeUIMBAIOT. Takum o0paszom,
MIOJTY4aeTCsl PsiJl pa3BEACHHON CIIOHBI, B KOTOPOM B Ka)KJI0W MOCJIEAYIOIIEH TPOOUpPKE CONEPKUTCS
(dbepMeHTa BIBOE MEHbIIIE, YeM B MPEbIIyIIeH TPoOHpKe.

Bo Bce npobupku nodapnstot mo 1M Boas! u 1o 2 mi 0,1%-HOro pacTBOpa Kpaxmaia, IepeMennBaoT U
MOMEIIAIOT MPOOUPKH B BOAsIHYIO OaHr0 Ha 30 MuHyT ripu Temneparype 37°C.

Uepes 30 MuUHYT IpoOHPKH BEIHUMAIOT, OXJIKIAIOT, 100aBISIOT 1Mo 1-2 xarum 1%-Horo pacTBopa oaa u
nepeMenIuBarT. JKuakocTs B IpoOUpKax MOKET OKPAIIUBATLCS B JKEITHIN, KpACHBINA U (PHOIETOBBIN
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BET. PacTBOp JKENTOro I[BETAa CBUIETEIHCTBYET O PACIICIUICHUH KpaxMala, (PUOJIEeTOBBIM — 4TO Kpaxmal
B PaCTBOPE €Ille COXPAHMUIICS.
Odopmitenne padotel. Paboty Heo0X0auMO 0DOPMHUTE B BUJIC TAOIUIIBI.

NeNe mpobupox 1 2 3 4 5 6 7 8 9 10

Pa3BeneHue CIOHBI

KonnuectBo mi1.0,1%-HOro pacTBopa kpaxmaia

OkparmmBaHue HoaoM

AmuinasHas akTHBHOCTB CJIFOHBI

Pacuer: JIyia pacuera Oepercs KOJTUIESCTBO CIIOHBI B TIOCIETHEH MPOOHUPKE KeNToi okpackoi. Ecim aTo
4-s mpoOupKa, TO pa3BeleHHue B Hel citoHbI B 160 pa3. CocTaBisercst ponopLus:
1/160 M corons! paciermisiet 2 mi 0, 1%-HoT0 pacTBopa Kpaxmaia
1 MJT CITFOHBI pacIeruIsieT X v 0,1%-HOTO pacTBOpa Kpaxmana
X=2x160=320 M 0,1%-HOr0 pacTBOpa Kpaxmaa.

CrnenoBaTenbHO, aMUIa3HAsl aKTUBHOCTD CIIOHBI paBHa 320 yCIOBHBIM €MHHIIAM
Pe3yabrar:
BriBoa:
IIpakTHyeckoe 3HaYeHHe padoThl. V3yueHrne XUMUUECKOH CTPYKTYPHI 0-aMHJIa3bl CIIOHBI ITOKa3ajo ee
CXOXKECTh CO CTPYKTYPOH NaHKpeaTHdecKod «-amuiasbl. M3BECTHO TakXke, YTO MPH IaHKpeaTuTax
aKTUBHOCTh aMHJIa3bl CIIOHBI HHOraa mnoBbimaerca B 20-30 pa3. OueBUIHO, HapylICHHE
BHEIIHECCKPETOPHON (DYHKIIMH IMOKEITYA0YHOHN JKeJIe3bl COMPOBOMXKIAACTCS THIIEPILIA3UEH OKOJIOYIIHBIX
CITIOHHBIX JK€JIe3, KOTOpble KOMIIEHCATOPHO YBETUYHMBAIOT MPOIYKIIUIO aMUIIa3bl CIIOHBI, M OINpe/ielIeHHe
AKTUBHOCTH aMWJIa3bl B CIIIOHE OOJIBHBIX ITaHKPEATUTOM MOXET OBITh OOBEKTUBHBIM TECTOM,
XapaKTepU3YIOMIMM WHTEHCHBHOCTH IMATOJIOTHYECKOTo Mpolecca. BrisBIeHHe ammuiasbl, Oiarogaps ee
BBICOKOH AaKTHUBHOCTH B CIIIOHE, IIO3BOJISCT WIACHTU(OHUIMPOBATH CIIOHY B CYACOHO-MEIUIIMHCKON
MPaKTUKE Ha OJEKAE U IPeaMeTax o THAPOIN3Y Kpaxmana.

Tema 4

Padora 1. DmyasrupoBanue s;kupa

IpuHuMn Metoaa: oOpa3oBaHHUE SMYJIBCHHA 00YCIOBIEHO OBEPXHOCTHO-AaKTUBHBIMHI CBOMCTBAMH
SMYJBraToOpOB, MPEMSATCTBYIOIIUX CIUSHHUIO YaCTHII.

OobopynoBaHue: J103aTOPbI, IPOOUPKH, IIUIIETKH, IITATUBBI JIJIs1 TPOOUPOK U MHUIIETOK.

OOBeKT ucciie10BaHNs ¥ PeareHThl: Macjo pacTUTENbHOE, XKeldb, 0enok (1% pactBop); OukapOoHaT
Hatpus (1% pactBop), ruapoxcun Hatpus (1% pacTBop), pacTBOp MblIa, TUCTHJUIMPOBAHHAS BOJA.
Xoa pa0doThI:

1. Hanute B 6 mpo6upok 1o 2-3 M1 BOABI U 110 2-3 KaIlIu paCTHTEIHHOTO JKUPA.

2. J06aBUTh B IIEPBYIO MPOOUPKY HECKOJIBKO Kalejb pacTBOpa Oelika, BO BTOPYIO — pacTBOpa COJBL,
B TPETHIO — PacTBOpA IIEJIOUH, B YUETBEPTYIO — PACTBOpPA MbLJIA, B MATYIO — JKEJTYH, IECTas CITYKUT
KOHTPOJIEM.

3. TimaTensHO BCTPSIXHYTh COJIEPKUMOE BCEX MPOOUPOK U OCTaBUTh Ha 20 MUHYT.

4. O1eHUTh CTOWKOCTh 3MYJILCHH BO BeeX NpoOupkax. Caenarb BbIBOJ 00 SMYIbTUPYFOIIUX

CIOCOOHOCTSIX BCEX HUCIOJIB30BaHHBIX B ONBITaX BELICCTB.

Padora 2. O0Hapy:KeHHe KeJTYHBIX KHCJIO0T

[IpuHIMIT METOA: 32 CYET MOBEPXHOCTHO aKTUBHBIX CBOMCTB JKEIYHBIX KUCIOT CHUKAETCS
MOBEPXHOCTHOE HaTsDKeHHe. J{00aBIIeHHBIN Ha MOBEPXHOCTH KUJIKOCTH TIOPOIIOK CEPHOTO I[BETa OBICTPO
OITyCKaeTCsl Ha JTHO.

O6opynoBaHue: TPOOUPKH, MUTIETKH, IITATUBBI I TPOOUPOK U MUIETOK.

OOBEKT HCCIIEIOBAHMS U PEareHThI: )KeTUb, TUCTUILTHPOBAHHAS BOJIA, TOPOIIOK CEPHOTO MBeTa (I
aHaJIoT, HaIpUMep, TaJbK).

Xox padoTsI:

1. B mepByto mpoOupKy HAIUTE 8-9 MiT sKeman, B Apyryto — 0,5 Mt xKeman 1 7-8 MIT JUCTHLTUPOBAHHON
BOJIBI, B TPETHIO — TOJIBKO 8-9 MJI BOJIEI.

2. HanecTu Ha MOBEPXHOCTH KUAKOCTH BCEX MPOOHPOK HEOOIBIIOE KOTUUECTBO MOPOIIKA CEPHOTO LIBETA
(unu Tanbka).

B nepBoii mpobupke ¢ Hepa3BeACHHON KEITIBIO IOPOIIOK OBICTPO OITyC-KaeTCs Ha AHO, BO BTOPOH —
OITycKaeTcsl MeJICHHEee, B IPOOUPKE C BOAOH OcTaeTcsi Ha IOBEPXHOCTH.
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3. Crenathb BBIBOJBI O CBOMCTBAX JKEIUH, HEOOXOIUMBIX ISl SMYJIIHPOBAHUS KUPOB B OpraHU3MeE.

Tema S.
OcHamenue 3aHATHSA
PeaxktuBbl. 0,1%-Hb1ii pacTBOp THPO3HMHA; MUPOTAIION 2%-HBI pacTBOp; MepeKHch Bojopoaa 3%-HbIi
pacTBop; epexuch Bogoposa 0,5%-usrii pactBop;1%-Hblit pacTBOp Kpaxmana; 10%-HbIi pacTBOp HoaUAa
KaJIust
OdopynoBanue. CTymka ¢ IECTUKOM; BOPOHKA /IS (GMIIBTPOBAHUS; IITATHB C IPOOUPKAaMU; MUTIETKH Ha
1 MT; TTIa3HBIE TUIETKI, BOASHASA OaHsI; alTeYHbIe BECHI C Pa3HOBECAMH; TEPMOCTAT.
Marepuai. Kaprodens, XpeH, MOJIOKO, IEYEHb.

Pabota 1. O0Hapy:xeHHe THPO3MHA3BI (OKCHIA3bI) B KapTodee

Oxcuaa3sl OTHOCSTCS K JETHAPOTEeHa3aM. B oTimume oT Iernaporenas OHM MepesaroT BOJOPOT OT
cyOcTparta HermoCcpeACTBEHHO Ha KUCIOPO/ ¢ 00pa3oBaHUEM MEPOKCHIA BOAOPOA.

CxeMaTHUYEeCKH peaKlys WUTIOCTPUPYETCSl ypaBHEHHEM:

RH,+0,—R+H-0;

Xoa pa6oTbl. Menkon3MmenbuéHHBINA KapTodens B kommyectse 0,5-1,0 T pacTupaioT B cTynke ¢ 3
MJT AMCTHUIUTHPOBAHHOM BOJIBI M PUILTPYIOT. OUIBTpaT, copepkainii pepMeHT THPO3NHA3Y, HATUBAIOT
mo 1 mi B iBe mpooupku. ConepKkuMoe OTHOM MPOOUPKH KHIIATSAT, a 3aTEM OXJIAXAAI0T (KOHTPOJh). B
00e npobupku HanuBaroT 1o 10 kanens 0,1%-Horo pacTBopa TUPO3MHA, IEPEMEILUBAIOT U CTABAT B
BOJISIHYIO OaHo mpu Temmepatype 37-40°. Kaxapie 5 MUHYT IPOOBI BRIHUMAIOT U BCTPSXHUBAOT.
KunkocTh B IpoOUpKe C aKTUBHOM BBITSDKKOM MOCTETIEHHO MPUHUMAET PO30BYIO, 3aTEM OYpYIO U
YEPHYI0 OKpacKy. B KOHTpoIbHO# poOe BeT He H3MeHsAeTcs. Peakius 00yciIoBIeHa OKICIEHHEM
TUPO3MHA KUCIOPOJOM BO31yXa. B mpoiiecce okucaeHUs THPO3uHa 00pa3yeTcst KpacHbI TUTMEHT
rajaxpom 1 3aTem ‘IeprIfI IIMI'MEHT — MCJIAaHUH.

Pe3yabrar:

BriBoa:

Pabota 2. M3y4yeHue cBOiicTB mepoKcUAa3bI

Ilepoxcugazamu Ha3bIBaIOTCS (DEPMEHTHI, KOTOPbIE KaTATU3UPYIOT OKHCIIEHHE CyOCTpaToB
(IpenMyIecTBEeHHO (PEHOJIOB U ApOMATHYECKMX aMUHOB) C TIOMOIIBIO IIEPEKHUCH BOJIOPO/IA HITH
opraHnyecKkux nepexkuceid. OHU MIMPOKO PACTIPOCTPAHEHBI B PACTUTENBHBIX M JKUBOTHBIX TKAHIX
MexaHHu3M UX JEHCTBHSI CBOANUTCS K CIEAYIOLIEMY:

nepokcuaasa

RH; + H.O7——» R + 2H,0O

A) O0HapyskeHHe NEPOKCHIA3b] B BBITSKKE U3 XPEeHA

Xoa padoTbl. B ueTsipe NpoOHpKY HAJMBAIOT YKa3aHHBIE B TAOJIHIIE KOJHYECTBA PEAKTHUBOB (M1) U
BCTPSIXHYB MTPOOUPKH, OCTABIISIOT MX B IITATHBE MTPU KOMHATHOM TeMIiepaTtype.

[locTrenenHo copepkuMoe NMPOOMPKH OKpAIIMBACTCS M BHINAAAET OCAJOK KPAacHOrO IIBETa, B
OCTaJIbHBIX MPOOHPKAX IIBET HE H3MEHSIETCS.

PeaxTuBbl Ne ipoOupku
1 2 3 4
[Tuporannon 2%-He1il pacTBOp 0,5 0,5 0,5 0,5
[Tepekucs Bogopoaa 3%-Hblil pacTBOp 0,5 0,5 0,5 -
BrITspkKa M3 XpeHa 0,5 - - 0,5
ITpokunsiu€HHast BBITSKKA - 0,5 - -
Bonma - - 0,5 0,5

B mpucyrcTBuM nepekucu BoIOpoJa MO BIMSHHUEM NEPOKCHIA3bl, COIEPKAIIECHCS B BHITSIKKE M3
XpeHa, MPOUCXOANT OKHCJICHHE MHUPOTrajjioia ¢ 00pa3oBaHWEM MypITyprajuIMHA, WMEIONIETO0 KPacHYIO
OKpAacKy.

PesyabTat:

BoiBoa:

b) O6Hapy:keHHe MePOKCHIA3BI MOJIOKA MPODOii ¢ HOAMCTHIM KaJueM

Xoa pa6otel. B nBe mpoOupku HanmuBaroT mo 1-2 mu cBexero Moioka. Bo BTopoil mpoOupke
MOJIOKO HarpeBaloT 0 3aKUIIaHUS U OXJIaXAAIoT. 3aTeM B 00e mpobupku gobasisiror mo 10 kamens 1%-
HOTO pacTBopa Kpaxmaina, o 2 kamau 10%-oro pactBopa ioaucroro xamus u mo 5 kamensb 0,5%-Horo
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pacTBopa nepekucu Bopopona. llocie BCTpsAXxMBaHMS B IIEpBOM IPOOMPKE IIOSABISIETCS CHHEE
OKpaIluBaHHE. JTO OOBSICHAETCS TE€M, UYTO COAEprKAaIasicsl B MOJIOKE IIEPOKCHAA3a pa3iaraeT IepeKuch
BOJIOPOZa C BBIIEICHHEM aKTUBHOTO KHCIOPOJa, KOTOPBIM OKMCHIAET HOAuCThIM kanuil. B pesynbrate
o0pasyeTtcst CBOOOAHBIN HOM, OKpAIIMBAIOIINI KpaXxMall B CHHU LIBET.

Pesyabrar:

BriBoxa:

PaGora 3. O0Hapy:keHHe KaTajJa3bl B TKAHAX NMeYeHH

Karamazoii HaspiBaeTcs (EpPMEHT, pasjaraloluidi Iepekruch Boaopoma. OHa COACPKHUTCI B
JKUBOTHBIX TKaHJIX, OCOOCHHO MHOro e€ B spuTponurtax. KaTamasa pasmaraeT mepekuch BOJIOpoAa Ha
MOJICKYJISIPHBIM KUCIIOPOJ ¥ BOJY.

KaraJjiaza
2H,0, — O, + 2H20

Xon padoTsl. B npobupky nomeniarot coaepxkumoe 0,3-0,5 T cbipoit neyenu, g106apistor 10 mi
BOJIBI M COZIEP’KUMOE TTEPEMEIINBAIOT. 3aTeM OBICTPO HAJIMBAIOT PACTBOP MEPEKUCH BOAOPOIA IO Bepxa
MPOOHPKH 1 OBICTPO TTOTHOCAT K MPOOHPKE TIICIONIYIO JTYIHHKY. Pasropanne JTy4rHKH yKa3bIBaeT Ha
BbIJIEJICHHE KHUCIOPOA.

Pe3yabrar:

BriBoa:

Pabota 4. O0Hapy:keHHe CYKIIMHATAETHAPOreHa3bl B TKAHSIX MevyeHH (MbIIIIIL)

CyxknunHatnerunporenaza (K@ 1.3.99.1) odens pacmpocTpaHeHa B TKaHSX XKUBOTHBIX, PACTCHUN U
MHUKPOOPraHU3MOB, KaTaJU3UPYET JETHIPUPOBAHHME SHTAPHOM KHUCIIOTBL, IIPU KOTOPOM IIOCIEIHSS
HpeBpanaercs B yMapoByIO KHCIOTY:

HOOC-CH,—CH;—COOH + ®AJ1l -HOOC—CH=CH-COOH + ®AI-H;

[Ipu noGaBieHNY B cpey OKUCIEHHON (OpPMBI METHUIIEHOBOM CHHEW BOCCTaHOBIICHHAS
CYKLIMHATIAETHAPOreHa3a nepeacT BOJOPOA Ha METHIICHOBYIO CHHION, 00pasyst OecliBeTHOE
JEHKOCOEIMHEHHE:

MC + ®AJI-H, »MC-H, + ®AJ]

Xona padoThl. B 1Be mpoOupku (ONMBITHYIO U KOHTPOJIBHYIO) IIOMEMIAIOT 2MJT TOMOT€HATa TIEYCHU
e Mbm. CoiepKUMoe KOHTPOIbHON IPOOUPKU KUTISTAT U OXJIAKIAFOT.

B 06e mpo6upku HanmmBatot o 1M docharroro 6ydepa pH 6,8, mo 2mi 0,01H.
HEUTPaAIM30BAaHHOTO PACTBOPA SHTAPHOU KUCIOTHI U 110 2 Karu 0,05% pacTBopa MeTuieHOBOU cuHei. B
00e MpoOHPKH JT0OABIISIOT Ba3eIMHOBOE MACIO (JIsl IPEIOTBPALICHHUS B3aUMO/ICHCTBHUS C KHCIOPOIOM
BO3/yXa).

[Ipobupku momeniaroT B TepmocTat npu 37°C. OmbIT CAUTAIOT 3aKOHYCHHBIM, KOT/Ia B OTIBITHOM
MPOOHUPKE KHUIKOCTh OyIET MOYTH OECLBETHOM. B KOHTPOJIBHON POOUPKE JKUIKOCTh HE H3MEHSIET
OKpAaCKY, IIOCKOJIbKY (DEPMEHT JICHATYPUPYET MPH HATPEBAHUM.

Kputeprem akTHBHOCTH CYKIIMHATACTHIPOTCHA3BI SIBISIETCS BpeMsi 00€CIBEYMBAHHS METHUICHOBOM

CHHU B TIPUCYTCTBUHU STHTAPHOU KUCIIOTHI B @aHA3POOHBIX yCIIOBHUSX.

PesyabTar:

BriBoa:

Tema 6.

Padora 1.0npenesieHue KOHIEHTPALUMH TVIIOKO3bI B OMOJOrH4eCKUX KMIKOCTAX

MCTO,HBI OIpCACIICHUS TJIFOKO3bI B OUOJIOTHYECKHUX KUOKOCTAX:

1 rpynmna - SJH3UMATUYECKHE METO/Ibl, OCHOBAaHHBIC Ha IBYX PCAKINAX!: FHIOKOSOOKCHH&SHOﬁ M TEKCOKHMHA3HOM.
SIBasrorcst Hanboiee CHeHI/Iq)I/I‘[HBIMI/I 1 TOYHBIMU MECTOJaMH, ITO3BOJIAIOT OIIPEACIIUTE TOJIBKO TJIFOKO3Y,

2 rpynmna - KOJIOpuMeTpHuIeCKue ME€TO/Ibl, OCHOBAHHBIC HA OMNPCACIICHUU OKPAIICHHOI'O MPOAYKTa
BBaHMOHeﬁCTBHH TJIFOKO3bI C aHTPOHOBBIM PEAKTHBOM U OPTOTOJIYHUINHOM,

3 rpynma - MeTObI «CYX0il XHMHH». J[JIs 3TOTO UCIIOJIB3YIOTCS CIICHAIbHbIC TECT - MOJOCKH, Ha KOTOphIE
HaHCCCHBI PEArC¢HTHI, 10 NBMCHCHUIO OKPACKH KOTOPBIX CYJAAT O CTCIICHU I'IFOKO3YPHH. ITo3BomsioT OIIPCACIIUTDL CO-
JIEpIKaHKE TIIIOKO3BI B MOYE B JIOMAIIHUX YCIOBUAX W BXOIAT B cucteMy MetooB Home-diagnostic,

4 rpynma — onpeaejieHHe IIMKO3HIMPOBAHHOI0 reMoryiodnna. ['roko3a Berynaer B He)epMEHTaTHBHOE
B3aHMOH€ﬁCTBH€ ¢ OenkaMu KpOBH, B TOM YUCJIC U C remorinoounom. CreneHnn TJIMKO3UJIMPOBAHUA reMoriioouna
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OTpa’kaeT CPEJHIOK KOHIEHTPALUIO TTIF0KO3b! B IEPUOJ OT 4 HEJeNb 10 3 MECALEB 10 BHINOJIHEHUS UCCIEIOBAHMUS.
OnpeneneHne KOHIEHTPAIMH [VIIOKO3bI B KPOBH IIIOK0300KCHIA3HBIM METO/I0M

[IpuHnun merona

B-D-raroxosza + 02 + H20 TIIOKO300KCHAa3a —TI0KoHOBas kuciaora + HoO»

2 H202 + 4-AAP + denon nepoxcujaza—XxuHoHuMuH + 4 H,O

KonrnenTpamnus okpameHHOT0 KOMIUIEKCa, onpeieeHHas poToMeTpudecku npu A = 500 HM, IpONOpUHOHATEHA
KoHIeHTparmn B-D-Tmroko3s! B ccaeryemom obpasiie.

Oo6opynoBanue: GpoTOIIEKTPOKOIOPHMETD, IIeHTpuyTa, KfoBeTH 1=1,0 cM, BoasHas OaHs, TepMOMETD,
XMMHUYECKUH CTaKaH, IPOOUPKH, 103aTOPbI, INTATUBHI [T IPOOUPOK U IHUIIETOK.

O0beKT nccieIoBaHNs M PeareHThl: [IeIbHAS KPOBb, CBIBOPOTKA WM TIa3Ma KPOBH, HAOOp pearcHToB IS
OTIpEZIETICHIUSI KOHLIICHTPALMH TTFOKO3bI B OMOIOTHUECKHUX KUIKOCTSIX SH3UMATHIECKUM KOJIOPUMETPHIECKIM
METOIOM.

Cocras HaOopa:

Bydep-cyocrpat: kanueBble uian aMMoHUeBbIe cou Gocdoproit kucnots (0,1 mmons/m), 4-AIlI (50 mmons/m), 8-
okcuxuHouH (0,75 MMOJIB/1T) — 2 TaONETKH.

®depmentsr: ['moko3ookcuaasa (2500 ex.), [lepokcumasa (500 en.) — 1 Tabnetka.

Kanubparop: kaanbpoBouHbIi pacTBop Ii1r0ko3bl, 10 Mmmois/n B 0,15% Genzoitnoit kuciaoTel — 1 ¢umakon (5,0 mi).
AHTHKOATYIISHT: HATPUU XJIOpHUCTHIN (9 /1), HaTpuit okcanat (0,02 MMOJIB/1T) — 2 TaOIEeTKH.

MEPBI IPEJOCTOPOXHOCTH

Bydep-cybcTpaT conep>XuT TOKCHYHBIE KOMITOHEHTHI. [Ipn paboTe ¢ HUM cieayeT coOIoaTh OCTOPOKHOCTD U HE
JIOIYCKaTh TOMAaHus Ha KOXY U CIM3UCThIE. B ciryuae monananus ciaeqyeT NpOMBITh TOPasKEHHOE MECTO
OOJIBIINM KOJIMYECTBOM IIPOTOYHON BOBI.

AHAJIM3UPYEMBIE OBPA3IbI

HeremomnusupoBaHHas CHIBOPOTKA KPOBHU WIIH II1a3Ma KPOBH, LielbHasA KpoBb. CBIBOPOTKY U IJIa3My KPOBU
MOJIYYar0T OOBIYHBIM 00pa3oM. J[Jist ompeieieH s TITFOKO3bI B IIEIBHOM KPOBH 2 TaOJETKH aHTHKOATyJITHTa
pactBopuTh B 100 M qucTHIIMpOBaHHON BOIBL. IlomydeHHBIH pacTBOp XpaHUTh IpHu TemnepaTtype +2—8° C. B
HeHTpU(Y)KHYI0 pooupKy BHecTH 0,1 MII enbHOU KpoBH, 106aBuTh 0,9 M1 pacTBOpa aHTHKOATYJISIHTA, TIIATEIBHO
nepemMemiaTh U ueHTpudyruposats npu 2000 06/mMuH B Teuenne 10 MuH pu KOMHaTHO# Temmnepatype (+18-25° C).
HanocamgouHyto KHIKOCTh HCTIONIB30BATH IS aHAITN3A.

MNOATI'OTOBKA K AHAJIN3Y

[Ipurorosnenne pabodero pearenra: 2 Tabnerku bydep-cyberpaTa moMecTHTh B MEPHYIO KOJIOY BMECTHMOCTBIO
200 M1, 706aBUTH 150 MIT TUCTHIUTMPOBAHHOM BOJIBI, TIIATEIFHO IIEPEMEIIATh JI0 TIOJTHOTO PAaCTBOPEHHS TabJIETOK;
TabneTky «PepMeHTHI» pacTBOPHUTH B 5,0 MII ANCTWIIIIMPOBAHHON BOABI, KOJTMYECTBEHHO IIEPEHECTH B KOJIOY C
pacTBOpoM OydepHO-CyOCTpaTHOM CMeCH, JOBECTH AUCTHIUTMPOBAHHONW BOJOH IO METKH M THIATENILHO NEPEMEIIATh.
Ilepenectn pabouuii peareHT B OCY Iy U3 TEMHOTO CTEKJIA.

ITonmy4yeHHsIi pabounii peareHT MOXKHO XpaHUTh Ipu Temrepatype (+2—8° C) B mocyie U3 TEMHOI'O CTEKJIa He
Oonee 5 AHEl MIPH YCIIOBUHU JOCTATOYHON TePMETH3AIUH.

Xoa padoTsI:

1. B mpoOupku BHECTH PEaKTUBEI B COOTBETCTBHHM C YKa3aHHBIMU 00beMaMH:

BrecTu B npoOupku OmnbiTHas npo0a, Mt KanubpoBounas mpoba, mi Xousoctas nmpo-6a, Mt
Pabouwmii peareHT 2,0 M 2,0 M 2,0 M
ChbIBOPOTKA WK TIa3Ma 0,025 mn - -
Kamubparop - 0,025 M -
JuctuinnupoBaHHast BoJa - 0,025 M

2. I1po0sbI TIATENbHO IepeMelIaTh 1 HHKYOMpoBaTh B TeueHHe 25 MUH U KOMHATHOW TeMneparype (+18-25° C)
nnu B TedeHne 15 muH npu Temnepatype +37° C.
3. ITocne okOHYAaHUS HHKYOAIlMN U3MEPHUTh BEINYHHY ONTHYECKOH MIOTHOCTH ONBITHON 1 KannOPOBOYHOI IPpob
MPOTHB KOHTPOJIBHOM (X0JI0CTOI) Ip0-0BI B KIOBETaX C JUIMHOW onTHdeckoro myTu 10 MM npu mymmHe BoHEL S00
(490-540) um.
Oxpacka mpo6 cTabmiIbHa B TeYeHHE 2 4 IT0Cie OKOHYaHHUS WHKYOAIMK IIPH YCIOBUH MIPEJOXPAHEHUS OT IPSIMOTO
BO3/ICMCTBUS COJTHEUHBIX JIydeil.
4.PacueT KOHLEHTPALMH IIIIOKO3bI B aHATM3UPYEMBbIX IPoOax NpoBecTH 1o (Gopmyore:
C= (Eo/Ex)x10, rme

C — KOHIEHTpAaIHs TITIOKO3bI, MMOJIb/T;

Eo — omnTHyeckast mIoTHOCTH ONBITHOH ITPOOBI, €/1.01IT.IJIOTH. ;

Ex — onTryeckast IuOTHOCTh KaTMOPOBOYHOM MPOOHI, €1.0MT.IUIOTH.

10 — KoHIEHTpaIM TIIOKO3bI B KATMOpaTope, MMOJIB/II.
PecdepenTHBIC BETUUNHBI TSI CHIBOPOTKH HIIH IIJIa3MBI KPOBH:
- HOBOpOXIeHHbIEe — 1,7-3,3 MMOJIB/T;
- netv — 3,3-5,6 MMOJIB/I;
- B3pocabie — 4,1-5,9 MMoIb/I.
JlnarHocTuueckoe 3Ha4eHHE: BBISIBIICHUE dHAOKPUHHBIX HAPYIIEHUH, 3a-00I€BaHIH ITOKEITYJOUHON KEJIe3bl.
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B BBIBOJIC YKa3aThb NOJIYYCHHOC 3HAUYCHUC COACPIKAHUS I'NIFOKO3bl B KPOBU U CPABHUTH C HOPMAJIbHBIM COACPIKAHUCM
TJIFOKO3BI. HpI/I OTKJIOHCHHUU OT HOPMbI YKa3aTb Ha BO3MOKHBIC 3a00J1€BaHMS.

Pabora 2 Onpenesnenne KOHIEHTPALUHA MOJOYHOH KHCIOTHI
IIpunnun meroxa:
Monounast kucaora + 02 JmaKTaTokcunaza—Iupysar + 2 HoOo;
H>0,+ amuHOaHTHINPHH + 4-Xx70pdeHor —  mepoKcuaazaxuHOHUMUH + 4 H.O
KonrmenTpanus okpameHHOT0 KOMIUTEKCa, onpeaeiIeHHas poToMeTpude-cku npu A = 500 HM, MpONOpIrOHATIbHA
KOHIICHTPAIIMH MOJIOYHOHM KHCIIOTHI B HCCIIEyeMOM 00pasie.
Ob6opynoBanne: GOTOIITEKTPOKOIOPUMETP, IEHTpUPYTa, KioBeTH 1=1,0 cM, BogsHAs OaHA, TEPMOMETD,
XMMHUYECKHH CTaKaH, IPOOUPKH, 103aTOPHI, INTATUB VI IPOOHPOK.
OOBEKT MCCIIEI0BaHMUS U PEareHThl: CHIBOPOTKA MIIH TU1a3Ma KPOBH, Cy-TOYHast MO4a, HaOOpBI peareHTOB JUIs
OIpeZieIeHUs] KOHLIEHTPALH MOJIOYHOM KHUCIIOTHI B OMOJIOTHUECKHUX KHUIKOCTSIX SH3UMAaTHYECKUMHU
KOJIOPUMETPHYECKU-MU METOAAMHU.
Cocras HabOopa:
1. Bydep, pH 6,8 (koHeUHbIE KOHIIEHTPAIUH B TECTE):
Pipes — 50 mmous/m;
4-xmopdeHon — 6 MMOJIB/IL.
2. PactBOp (hepmeHTOB
aMUHOAHTUIHPHUH — 0,4 MMOJIB/IT;
Jlakratoxkcumasa > 200 ME/x;
Iepokcunaza > 2 000 ME/m;
3. Kanubpatop — 3,34 MMOJIB/JI.
Xonx paboThI:
1. IlpuroToButh pabouuii peareHt, cMmemas Oydep 1 pacTBop GpepMEeHTOB B COOTHOIIEHHH 9:1.
2. B npoOupKy BHECTH PEaKTUBBI B COOTBETCTBUU C YKa3aHHBIMU OObEeMaMHU:

BHecrtu B npoOupku: OmnbITHasA Xomnocras KanubpoBounas
PaGouwnii pearen T 2 Ma 2 Ma 2 M
HUccrenyemsrit obpazern 20 MKII - -
Kamubparop - - 20 MK

Bona auctunnupoBaHHas - 20 MK -

3. CMeniaTe 1 HHKYOHpoBath 5 MuUHYT nipu Temneparype 37 0C wiu 10 munyT nipu Temneparype 18-25 0C.
4. 3MepuTh ONTHYECKYIO IIOTHOCTE P00k (E mpobsr) u kanmubparopa (E kamubpaTopa) mpoTHB XOIOCTOH MPOOEL.
5. IlpousBectu pacueT o Gopmyiie:
a) B CBIBOPOTKeE (I1a3Me) KPOBH, TUKBOPE —
C=3,34x(Enp/Exan) MMob/1

6) B CyTOYHO# MOYe—

C=3,34x(Enp/Exan) MMob/1, e
V —00beM CyTOYHOIH MOYH

PedepeHTHbIC BETHYNHEL:

BeHO3Has KpoBb — 0,5-2,2 MmMoub/;

aprepuanbHas kpoBb — 0,5-1,6 MMOITB/It;

Moy4a cyTouHas — 5,5-22,0 MMounb/cyTKY;

mukBop — 1,1-2,4 MMons/m.

Jluarnoctruyeckoe 3HaueHHe: OTPAKEHNE CTETICHH TUIIOKCHH TKaHEH.

B BbIBOJIE yKa3aTh MOJMyYEHHOE 3HAYCHHE CO/ICPIKAHMUS MOJIOYHOU KUCIIOTHI B KPOBH (MOUE, JTUKBOPE) U CPABHUTH C
HOPMAaJIbHBIM coJiepkaHueM. [Ipi OTKIIOHEHUH OT HOPMbI yKa3aTh Ha BO3MOXHBIE 3200JICBaHUSL.

Tema 7.

Pabora 1. Onpenesienne JIMMHAOTPAMMBI

JlunmiorpaMMa — KOMIUIEKCHOE MCCIIEIOBaHNE, TIO3BOJISIONIEE BBISIBUTD HAPYIICHHE JIMITHAHOTO OOMEHa B
OpPTraHM3Me W OLIEHUTH PUCK PA3BUTHS aT€POCKIIEPO3a M CEPACUHO-COCYTUCTHIX 3a00JI€BaHUH.
HccnenoBanue BKIIOYAET B ce0sl ONpe/ieTIeHNE B CHIBOPOTKE (T1a3Me) KPOBH TaKUX IOKa3aTeleil, KaK:

. o0Imuii XoJIeCTepuH,

. JIMIIOTIPOTEUHBI BEICOKOH TtoTHOCTH (X0nectepou-JITBII),

. JUIONPOTENHBI HU3KOH TUIOTHOCTH (X0sectepoin-JIITHIT),

. tpurmunepuas (TT),

. koa¢punment areporeHHocTH (KA).

1 OnpenesieHe KOHIEHTPALMH TPUTVIMIEPHIOB B CHIBOPOTKE MJIM IJIa3Me KPOBH H3MMATHYECKUM

KOJOPUMETPUIECCKHUM METOI0M
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Ipuanmun merona:

Tpurnmuepuas! — Jnnaza — TIHLEPUH + )KUPHBIE KHCIIOTHI;

I'munepun + AT® — rimmnepokunasa — riauuepuin-3-pocdar + AJD;

runepoi-3-gocdar + O — riunepodocdarokcunaza — auokcuanerondocdar + 2H,0z;

H0, + 4-AAP + 4-xnopenon — nepokcunaza — XUHOHUMHEH + 4H0.

KonnenTpanus XnHOHUMIHA, ONpeAeTeHHas poToMeTpuiecku mpu A = 500 HM, IpoTTopIioHabHa KOHIICHTPALIUT
TPUTTHULEPUIOB B HCCIEAYEMOM 00pasIie.

Ob6opynoBanne: GOTOIITEKTPOKOIOPUMETP, KIoBeTHI 1=1,0 cM, BozstHas OaHs, TEPMOMETpP, XUMHUIECKHI CTaKaH,
POOUPKH, O3aTOPHI, IITATUB JJIS TPOOUPOK.

O0beKT nccieIoBaHNs M PeareHThbl: CHIBOPOTKA WIIH I1a3Ma KPOBH, CyTOYHAsl MO4Ya, HAOOPBI PEarcHTOB IS
OTIpeIeTICHNUSI KOHLIICHTPALIMH TPUIIUIEPHIOB B OMOJIIOTHIECKUX XKUAKOCTAX SH3UMATHIE CKUMHU
KOJIOPUMETPUYECKUMH METOJaMU

AHAJIM3UPYEMBIE OBPA3IbI

ChIBopoTKa (T1a3Ma) KpoBH mociie 12 gacoBoro ronoganus. I'emonus Hepomyctium. OOpa3ipl cTaOWIbHEI npH t 2-8
°C B TeueHHe 7 CYTOK WM J10 TpeX mecsies npH t -20 °C. M36eratb NOBTOPHOTO 3aMOPaKUBAHUSI U OTTaUBAHUS
o0pa3ria.

Cocras Habopa:

Pearenr 1:

PIPES — 50 mMmomas/1;

4-xmopheHon — 5 MMOJIB/1;

MgSOs— 1 MMomnb/m;

4-AAIT - 0,5 MMOIB/1.

Pearent 2:

JIumaza — 1500 ME/m;

I'muuepoxunasza — 200 ME/m;

[Mepokcunaza — 250 ME/n

Kanubparop: rauuepus — 2,29 MMoJIb/11.

PeareHTHI TOTOBHI K MCTIOIB30BAHUIO M CTA0MIIBbHEI B TeueHHe 12 mecsiieB mpu t 2-8 °C B TeMHOTE.
MNOATI'OTOBKA K AHAJIN3Y

Cwmemats Pearenr 1 u Pearenr 2 B cootHomennu 9 : 1. PaGouwmii peareHT ctabmieH He MeHee 14 nHel mpu
temneparype 2-8 °C B TepMETHYHO 3aKpHITOM (pIakoHe.

Xon padorsi:

Brectn B ipoOupky OmnprTHas npoda KamuOpaTop KoHuTponb Ha peakTUBEBI
Pabouwmii peareHT, Mt 2,0 2,0 2,0
Hccnenyemsrit odpasetr, Mit 0,02 - -

Kanu6parop, mi - 0,02 -

Bopa aucTiiuipoBaHHast, MIT - - 0,02

Cwmemars u uaKyoupoBars 10 MunyT npu t 37 °C win 15 munyt npu t 18-25 °C. [1o okoHuaHNM HHKYOALMH
M3MEPUTH ONITUYECKYIO IMIOTHOCTH o0kl (E mpober) 1 kanubpatopa (E kanubpaTopa) mpoTHB KOHTPOJIS Ha
peaktuBbl mpu A = 500 (490-520) um u d = 1 cM. Okpacka crabusibHa B TedeHrne 60 MUHYT.

IIpowmsBecTn pacyer mo hopmyre:

C=2,29xEnpo6s/ExanmmnbpaTopa (MMOIE/TT)
Pepepenmuuie senuuunsr.
1. Hopma Tpurnnnepui0B B KpOBH Y JKEHIIMH Kojebusiercst B peaenax 0,40-2,71 Mmmous/i.
2. Hopma TpurnuuepuioB B kpou y myxuuH — 0,5-3,7 mMosie/i1. Hopma [uist My>K4rH cTapiiero Bo3pacta (mocie
65) amxe — 0,62-2,9 MMoITB/I1.
3. Hopma st mereii — 0,34-1,5 MMoutw/Im.
Juarnoctuyeckoe 3HaueHUeE: ISl TMarHOCTUKU BPOXKICHHBIX U MPUOOPETEHHBIX HAPYILIECHNUH JIMITUIHOTO OOMeHa.
2. Onpenesienne k03¢ puumeHTa aTEPOreHHOCTH
A. OnpepesieHne KOHIIEHTPAIMY 00IIIEro X0JIeCTEPHHA B IIa3Me KPOBH
Ipunmmn Metoaa: npu ruaponu3e 3GUPOB XOJIECTEPHUHA XOJIECTEPOIICTEPa30i 00pa3yeTcs CBOOOIHBIH
xosecteprH. OOpa30BaBIIMICS U MMEIOLIUICS B ITPO0OE XOIECTEPHUH OKHUCISIETCSI KUCIOPOAOM BO3LyXa IO/
JIEWCTBHEM XOJIECTEPOJIOKCH/1a3bl C 00pa3oBaHUEM TepeKkncH Bogopoaa. [lon nelicTBuem repoxcniasbl NEpeKUch
BOJIOPO/Ia OKUCISIET XPOMOTEHHBIE cyOCTpaThl ¢ 00pa30BaHIEM OKPAILIEHHOTO NPoayKTa. MIHTEHCHBHOCTD OKpacKu
npu JuinHe BoJIHBI 500 HM NpsIMO MPOTNOPIMOHAIbHA KOHLIEHTPAIMK 00IIET0 XOJIeCTepHHA B pooe.
OoopynoBanue: HOTOIIEKTPOKOIOPUMETD, KIoBeTHI 1=1,0 cM, BoasHast 6aHs (TepMocTaT), TepMOMETP,
XMUMHUYECKHN CTaKaH, MPOOUPKH, 103aTOPbI, IITATUB ISl IPOOHPOK.
O0beKT nccjieloBaHNs M PeareHThbl: CHIBOPOTKA WIIH [U1a3Ma KPOBH, Cy-TOYHAs MOYa, HaOOPHI pearcHTOB IS
OTIPEZICTICHNUSI KOHLICHTPALMH OOIIETO XOJIECTEPHHA B OMOJIIOTHYECKHX KUAKOCTAX YH3UMATHIECKUMHU
KOJIOPUMETPUIECKUMH METOJaMHU.
CocraB Habopa:
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Pearent Nel. Bydep

®docdarnsiii Oydep — 100 Mmob/1

®enon — 10 Mmmonb/n

JleTepreHThl, akTHBATOPHI, CTaOMIIN3aTOPHI

Pearent Ne2. JInodunuzar

Xomectepomcrepasa — 400 ex/n

Xomecteponokcuaasza — 250 en/n

ITepoxcumaza — 500 exn/n

4-amuHOoaHTHIIUPHH — 0,25 MMOIB/T

AKTHBATOPHI U CTAOMIIH3aTOPHI

Kamu6parop - xonecrepun — 5,17 mmons/a (200 mr/mm)

MNOAI'OTOBKA K AHAJIU3Y

Conepxumoe daaxkona c peareHToM No2, akKypaTHO IepeMelrBas, pacTBOPUTH B OypepHOM pacTBope (peareHt
Nel). Brigepskats npu KoMHaTHOH TemmnepaTtype B TedeHne 20-30 MuHyT. PeakTuB cTaOuiIeH B TeueHHe 6 MecsIeB
npu 2-8 0C B TEMHOM MecTe.

KonnuecTBeHHbIH aHaNM3:

Jmuna BonHb! — 500 HM.

JnuHa onTHyeckoro nytu — 1 cm

Temmeparypa uaKyOarmu — koMHaTHas 18-25 0C

Xon padorsl:

BrecTu B ipo-0upku OmnprTHas npoda KamuOposownas mpoba  Xomocras nmpoba
Ob6pa3zen 0,02 M - -
Kanubpatop - 0,02 mn -

Huct. Boga - - 0,02 mn
PaGouwnii pearenr 2,0 M 2,0 M 2,0 M

IIpo6sI TIHaTeNnbHO MepeMenaTh U HHKYyOHpoBath 5 MUHYT npu 18-25 0C. M3-MepuTh ONTHUECKYIO IIOTHOCTD
OTIBITHOH M KaJTMOPOBOYHOM MPOO MPOTHB XO-JIOCTOH NPOOHI.

Oxpacka cTabuiIbHA He MEHEEe Yaca Mociie OKOHYaHHs UHKYOAIMU TIPH NPEI0-XPaHEHHH OT MPSIMOTO COJIHEYHOTO
cBeTa.

PacueT KOHIIEHTpAIMN XOJIECTEPHHA IIPOBOAAT 110 (hopMyJIe:

C = Eon/Ek x 5,17 mmous/n (200 mr/mn), Tae

Eon — ontiueckast INIOTHOCTB ONBITHON MPOOEI, €11, OIIT. IUIOTH.;

Ex — ontuueckas IioTHOCTh KAJIMOPOBOYHON MPOOBKI, €J1. ONIT. IUIOTH.;

5,17 mmomnb/a (200 Mr/mr) — KOHIIEHTpAIHS X0JIeCTepHHa B KauOpaTope.

PedepenTHbie BETUUUHBL:

HopmanbsHoe conepxkanue: < 5,17 mmonb/n (200 mr/m).

[MorpanuuHoe copepxanue: 5,2-6,5 mmons/in (201-250 mr/m).

IMaTonoruueckoe coxepkanue: > 6,5 MMoJb/11 (251 Mr/m).

I[To uroram paboThI CPAaBHUTH MOJIYUYEHHBIH PE3yJIbTAT C HOPMAIBHBIMU ITOKA3aTEIISIMH U CIIEJ1aTh BBIBOJ O
COJIep’KaHWH OOIIEro X0JIeCTepHHA B KPOBH HCCIICIOBAHHOTO MAIMEHTA.

b . Onpeaenenne KOHUEHTPALUM JUIONPOTEUHOB BHICOKOH IVIOTHOCTH B CHIBOPOTKE (IJ1a3Me) KPOBHU
IIpuHIMN MeToAA: XMJIOMUKPOHBI, JIMITONPOTENHBI OUYCHb HU3KOH INIOTHOCTH M JIMIIONIPOTENHBI HU3KOH IIIOTHOCTH
ocaskJal0TCA MpK 106aBIeHUH K 06pasily GochopHOoBOIbLBpaMoBoii KucaoTsl 1 Mg?*. Tlocie 1eHTpu(yrupoBaHus B
cynepHaranre ocratorcst Toibko JINIBII, KoHIIEHTpanust KOTOPBIX ONPeeNseTcs] CHEKTPO(OTOMETPHIECKH TAKKe,
KaK KOHIIEHTpAIHs 00IIero XoJIecTepHHa.

OdopynoBanue: GoTOIIEKTPOKOTIOPUMETP, KtoBeTHI 1=1,0 cM, BosiHAs OaHs, TEPMOMETpP, XUMHUUECKHI CTAKaH,
NpOOHPKH, 103aTOPBI, IITATUBBI JJIsl IPOOUPOK U HUIETOK.

O0beKT NccJIeIOBaHNUSI M PeareHThl: CHIBOPOTKA WK T1JIa3Ma KPOBH, CY-TOYHAs MOYa, HAOODPBI PEareHTOB st
OTpe/ieIeHusI KOHLIEHTPAI[MH XOJECTEPUHA JIUTIONPOTEHHOB BHICOKOW IJIOTHOCTH B OMOJIOTMYECKUX JKUJIKOCTSIX
OH3MMATUYECKUMHU KOJOPUMETPUUECKUMHU METOAAMHU.

CocraB Habopa:

Pearent Nel Ocaxnaromuii peareHT — GpocdopHOoBoIbPpamoBas kucioTa (0,55 Mmmois/im), Mmaraus xyopun (25
MMOJIB/IT)

Kanu6parop — xonecreput 1,29 mmons/n (50 mr/100 mur)

Bce pearenTsI roTOBHI K padore.

Xon padoTsli:

1. llpenunuranus (oca:kaeHue)

Pearentst OmnbiTHAs Mpoda, Ml KanubpoBounas mpoba, M KoHuTponbHast mpoba, Mt
IInaszma 0,15 - -

Bona - - 0,15
Ocaxaamuuii pearcHT 0,3 0,3 0,3
Kanubparop - 0,15 -
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Xopolio nepeMeriaTth ¥ 0CTaBUTh Ha 10 MUHYT ITpH KOMHATHOHM TemrniepaType. OnbITHBIE TIPOObI
otueHTpudyruposats B Teuenne 10 munyT ripu 4000 g. IIpo3pauHblii CynepHaTaHT UCIIONIB3YIOT JUIS OIIPEACICHHS
koHuenrpauu JINIBII. KanuGpoBouHyIo 1 KOHTPOJIBHYIO TPOOBI HEHTPU(YTUPOBaTh HE HYKHO. Onpe-IenuTh
XOJIECTEPHH BO BCeX MPOOax B TEUCHHUE Yaca.

2. Onpenenenue konuenrpanun JINBIT

PearenTs OmnsITHASA Ipoda, Mt KanunbpoBounast mpoba, Mt KontponsHas mpoda, mi
CynepHaTaHT 0,2 - -

Boga + pearent Nel - - 0,2
PaGouwmii peareHT 1 onpeneneHus xonecrepuaa 2,0 2,0 2,0
Kammbparop + pearent Nel - 0,2 -

PeakunoHHYT0 cCMECh TIIATEIFHO MEPEMEIINBAIOT U HHKYOHPYIOT He MeHee 10 MUHYT Ipu KOMHATHON TeMIiepaType
(18-25 0C) unu 5 munyT npu 37 0C, 1 U3MEPSAIOT ONTHYECCKYO MIIOTHOCTh OMBITHOW M KATHOPOBOYHO#H Mpoo
MPOTUB KOHTPOJIBHOI MPOOHI B KIOBETAX € TOJIUHOM Moriomiaronmero c¢ios 5 MM (1 cm) npu anuse BoaHs! 500 HM
(®3K — 490 um). Oxpacka crabuibHa He MeHee 2 4a-CoB IOCIIe OKOHYAHHSI HHKYOAIMU MPH NPEeIOXPaHEHHH OT
MPSMOTO COJTHEUHOT'O CBETA.

Pacuer xonnentpanuu JIIBII npoBozst no dhopmyse:

C = Eor/Exan x1,29 [MMounb/n] win

C = Eon/Exkain x50 [mr/100 mi],

rae Eonm m Exan - onTHyeckne MIOTHOCTH OINBITHOM 1 KaTMOPOBOYHOHN P00, H3-MEPEHHBIE OTHOCUTEIIHHO
KOHTPOJILHOM POOHI.

Hopwmaneusie Benuuunst JITBIT:

Myxannast > 55 mr/100 vt (1,42 MMoms/1)

Kenmruust > 65 mr/100 mi (1,68 MMob/1)

I'pynna pucka:

Myxuunst 35 — 55 mr/100 mi (0,9 - 1,42 mmous/7)

Kenmuusr 45 — 65 mr/100 mi (1,16 - 1,68 Mmmouib/7)

[MTaronornyeckoe HapylIeHNUE JTUITUIHOTO OOMEHa!

Myxuunbl < 35 mr/100 mi (0,9 MMosIb/1)

Kenmuael < 45 mr/100 v (1,16 MMoITB/1)

Pacyer xoHIIEHTpaMy TUTIONIPOTEHHOB HU3KOH motHocTH (JITTHIT):

C = [o6mmii xonectepuH| — [JIIIBII] — [Tpurmunepuaby/5] mr/100 o

C = [o6mmii xonectepuH| — [JIIIBII] — [Tpurmumepuapy/2,2] MMOIB/T

I'pymma pucka: > 150 mr/100 v (3,9 MMoits/m)

ITaromorus: > 190 mr/100 mu (4,9 MMOJIB/IT)

Buumanue: [{ns aHanu3a uconb30BaTh TOJIBKO MPO3payHbIi CyliepHaTaHT. B ciiydae MyTHOTO cynepHaTaHTa
(HemoIHOE OCAXKICHHE) WK MIPH COJCPKAHUU TPUIIIUIIEPUIOB B Ipobe 6osee 4,0 MMOJIB /1T CIeyeT MPOBECTH
MOBTOPHOE OCAXK/ICHHE, YBEIMYHB 00bEM OCAXKIAIOLIEro peareHTa B 2 pasa. [lonydeHHbIH pe3yabTaT yMHOXKHUTH Ha
2.

B. IToacuer ko3(ppuuueHTa aTEPOreHHOCTH:

K = (Xo6uy — Xnmnsn) / Xmnsm,

rae Xo0mr — o0muit XoJIecTepos KPoBH;

XnnBn — xonectepuH B coctase JITIBIT

st 3mopoBoro yenoBeka npuMepHo 30 et koapdunmeHT paBeH 3,0-3,5. YV OONBHBIX 3TOT MOKa3aTellb BO3PacTaeT
110 5,0 vnu BhIIIE.

ITocne npoBeAEeHHBIX pacueTOB, CACNATh BEIBOJBI, UCXOS U3 MTOKa3aTeIeH TUIUA0TPAMMBL, O BO3MOKHBIX
3a00JIeBaHAAX 00CIEIOBAHHOTO.

PaGora 2.KauecTBeHHbIE PeaKIUM HA KeTOHOBbIE TeJIa

OobopynoBanue: poOUPKU, TUTIETKH, IITATHBHI.

O0BeKT uccie]0BaHUSA U peareHThI: Moda; HaTpus ruapokcun (10% pactop), HuTponpyccua Hatpus (10%
pacTBop), Je/IsiHasE YKCYCHAs KHCIIOTa, pacTBOpa Hoja B HOUIe Kaus.

1.ITpo6a Jlerans Ha aneToH.

IIpuHOMN MeToOAA: IPU B3aUMOIEHCTBUH alleTOHA U alleTOYKCYCHOM KHC-JIOTHI B ILEJIOUYHON cpefie ¢
HUTPOIIPYCCHUJIOM HaTpHsI pa3BUBAETCS OpaHKEeBO-KpacHOe okpamuBanue. [lociae moakucnenus aensHol yKCyCHOM
KUCJIOTOH 00pa3yeTcsi COeJMHEHNE BUIITHEBOTO 1IBETA.

Xon padorhl:

1. K 5—6 M1 Mmoun iprOaBisitoT HECKOJIBKO Kalelb BOJHOTO pacTBOpa HUTpoIpyccuaa Hatpus u 0,5 M pacTBopa
eznkoro Harpa. [lomydaeTcst KpacHOE OKpalIBaHHeE.

2. Nob6asmnstot 0,5—1 M neastHON YKCYCHO#M KUCIIOTHI. ECITi KpacHBIH BET UcYe3aeT, poba oTpuiaTeabHas, eciu
COXpaHseTCsl — MONOKUTeNbHas. Eciu nmomydaeTcs cmabo po3oBast OKpacka, TO Ipoda CUMTAETCSI TAKKE MOJI0XKH -
TEJIBHOM.

2.I1Tpo6a JIubeHa HA aLeTOH.

IIpuHIMN MeToAA: IPH B3aMMOJICHCTBUN alleTOHA B IPUCYTCTBUH I'M/-POKCHIA HATPHUSI C pACTBOPOM HoJa B
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HoaMze Kanusi MOSBIISIETCS XKEITOBATHIN 0Ca0K, UMEIOLMN XapaKTepHbIH 3amnax Hogodopma.
Xon padoTsli:
1. ITpubaButs k 1 Mi moun 0,5-1 M ruapokcua HaTpust U 5-6 Karens pacTBopa Hoja B Hoxue Kajus.
2. Ilepemerats. B mpucyTCTBUM anieTOHA MOSABISAETCA XKEITOBATHIN 0Cal0K, UMEIOIUI XapaKTepHBIN 3amax
Homodopma.
3amomHUTh Ta0IHITY:

[Ipoba Jlerans [Ipoba JInGena BriBoter
Hanmgame keTOHOBBIX TEN B MOYe (TI0 OKpackKe)
OTCcyTCTBHE KETOHOBBIX TEJ B MOYe (II0 OKpacKe)
Tema8 .
Padora 1. UcciienoBanne KUCJIOTHOCTH KeJTYI0YHOI0 COKA
IpuHIMN MeToOAA: B 3TO HCCIIEJOBAHKE BKJIIOYACTCS ONPEIEIeHHE 00Iel KUCIOTHOCTH, CBOOOIHOMN M CBSI3aHHON
coJIsTHOM KHC0ThL. [1o 001ei KHCIOTHOCTBHIO IIOHUMAIOT CYMMapHYIO KUCIIOTHOCTh BCEX KUCIOpEarnpyrouux Be-
IIECTB, KOTOPBIE MOTYT HAXOAUTHCS B KEITyJOUHOM COAEPKUMOM B HOPMAbHBIX U MAaTOJIOTUYECKHUX YCIOBUAX
(cBOOOHAs1, CBsI3aHHAS COJISTHASI KUCIIOTA, KUCIbIe (hocaThl, OpraHn4ecKre KUCIOTHI: MOJIOYHAs, MacyIsiHas,
YKCYCHasl U yTJIEKHUCIIOTA).
Omnpenenenne oOIIeii KUCIOTHOCTH IPOU3BOIAT IIPH TOMOLIM MHIUKAaTOpa (eHondTanenHa (B KUCIIOH cpenie oH
OecIBEeTHBIH, B IEIOYHON — pO30BBIif) MeTO10M TUTpoBaHusA ¢ 0,1 H. pacTBOPOM €aKOro HaTpa (TUTP KUCIOTHOCTH
BBIpaXKaeTcs KOJIMYECTBOM IIEJIOUH, H3PACX0I0BAHHOM Ha TUTpoBaHKe 100 MIT )KeITyIOYHOTO COKa).
CBOOOIHOM CONSHOHN KHCIIOTOH Ha3bIBAIOT TY YacTh COJISTHOM KHUCIIOTHI, KOTOPAs COJCPIKUTCS B JKEITyJKE B BUIE
JIMICCOIIMMPOBAHHBIX HOHOB BOJIOPO/a 1 XJiopa. Ee onpenensior ¢ moMOoIIb0 HHANKATOpa
napaJiMeTHIaMIHO0a300eH3071a. B mpucyTcTBHY CBOOOAHON CONITHOM KHCJIOTHI Tapa iMeTHIAMHUHOa300€H3071
CTaHOBUTCSA SPKO-KPACHBIM, NIPH €€ OTCYTCTBUU - XKEITHIM.
CBsI3aHHOM COJITHOM KUCIIOTOM Ha3bIBAeTCS YacTh COJISTHOM KUCIOTHI, KOTOpasi HAXOAUTCS B JKeIlyIKe B BUIE
HEMCCOLMUPOBAHHBIX MOJIEKYJI, OYAy4n XMMUYECKH CBsI3aHa C OeIKaMu.
OO6opynoBaHme: CTCKISTHHBIC MATOYKH, KaneabHUIIbI, OropeTkd Ha 10 - 20 mu1, nunetku Ha 10 MJI, IITaTUBBI,
XUMH4eckue crakansl Ha 50 — 100 mi1.
OO0BbeKT HcciIeJOBAHUS W PeareHThl: )KeIyI0UHBIH COK C HOPMabHOM, TOBBIIIICHHON U OHMKEHHOMN
KHCIJIOTHOCTBIO, HHANKATOP MapaguMeTmiaMuao-a300en3o (0,5% pactBop B criupTe), nHAUKAaTOp (heHOndTanenn
(0,05% pac-TBOp B crimprte), HaTpHsa ruapokcun (0,1H pacTBop).
Xon padorsi:
1. B xuMudeckuii cTakaHIUK OTMEPUTH MHTIETKON 10 MIT MpoQMITBTPO-BaHHOTO JKEIYIOYHOTO COKA.
2. lo6aBuTh 1-2 xarmm mapaguMeTHIaMHHOa300eH301a 1 2 Kard (e-HoJIdTaIenHa.
3. XKupxocts TuTpoBath 0,1 H pacTBOPOM IHIPOKCHIA HATPHS J0 JKENTO-BATO-KPACHOTO OKPAIINBAHUS (TIEPBBIH
MYHKT).
4. IIpomomKUTh TUTPOBAHHE JI0 JIMMOHHO-XKEJTOTO IBeTa (BTOPOM MyHKT).
5. IlpotomKUTh TUTPOBATH A0 TMOSBICHUS PO30BOTO OKPALIHBAHUSA (TPETHIl MyHKT).
IlepBbIif MyHKT COOTBETCTBYET CBOOOAHOM comnsHOI kuciore. CpenHee apupMeTnaeckoe MexXIy BTOPBIM U TPETHUM
MTyHKTaM — CyMM€ CBOOOJTHON U CBSI3aHHOM COJISTHON KUCJIOTHI U TPETUH MYHKT — OOIIEe KUCIOTHOCTH JKEITYJOUHOTO
COKa.
6. [IpoBectu pacuer.
[Tpumep pacuera:
JomycTtum, 4To Ha TUTPOBAaHHUE KETyA0UHOTO coka 3aTpadeHo 0,1 H pac-TBOpa IENOUH:
- IO TIEPBOTO ITyHKTa (3KEJITOBATO-KPACHEIHA LBET). ... .. 3,5 mu,
- JI0 BTOPOT'O ITyHKTa (JINMOHHO->KENTHIH IBET)
- IO TPETHETO MYHKTA (PO3OBBIA IIBET). ... eveurenrennnnn..
CpenHee MeXTy BTOPBIM M TPETHUM ITyHKTOM:

(4,6 +5,4)/2=5,0

CrenoBaTenpHO:

CBOOOTHAST COJISTHASI KMCITOTA «.vvvveeneennsaneannannnnns 3,5 10 =35 (35 mmonn/m),
cyMMa CBOOOJTHOM Y CBSI3AHHOU COJISTHOM KUCHOTHI...5,0 * 10 = 50 (50 Mmmos/n),

CBSI3aHHASI COJITHAS KUCIIOTA ..nuvenreeenneennneennnenes 50 —35 =15 (15 mMoms/n),

OOIIAS KHCITOTHOCTD .. eveeeeeeeteneneneneeenenenenenn 5,410 =54 (54 mMonb/m).

HopManbHbie BEIMYHHBL:

- ¢cBOOOHAS COJIsTHASL KHUCJIOTa - 20-40 MMOmB/1,

- CBsI3aHHAs COJISIHAsI KHCIIOTa - 8-16 MMoIIb/11,

- 0011as KUCIIOTHOCTh - 40-60 MMOJIB/1.

7. CpaBHUTH TIOJTyYEHHBIC 3HAUEHUSI O0IIel KUCIOTHOCTH, CBOOOIHOMN M CBSI3aHHOM COJITHON KUCJIOTHI C
HOPMAaJIbHBIMH 3HadeHUAMH. ClienaTh BEIBOJIBI O BO3MOKHBIX 3a00JI€BaHHUSX.

PaGora 2. Onpenenenne coxep:KaHusi MOYEBHUHBI
ConeprkaHre MOYEBHHBI B KPOBH 3aBHCUT OT COOTHOILIEHHUS! IPOLIECCOB MOYEBUHOOOPA30BaHMUs B [ICUCHU U €€
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BBIBEICHHS IOYKaMU. B KIMHMKe onpeieneHre KOHIEHTPAMY MOUYEBHHBI UIMEET HanOoIblIee 3HaYeHHE JIIs
JIMarHOCTHKH 3a0oJieBaHuil movek. [Ipu yxyameHun GyHKIMH O4YeK MIMEHHO MTOBBIIIIEHUE MOYEBHHBI B KDOBU
ABJIsIETCS HanboJiee paHHUM JIAOOPATOPHBIM AMATHOCTHYECKUM TecToM. M3 pakimii ocTaTOYHOrO a30Ta B
HanOOJBIIEH CTETICHH B KPOBH ITOBBIILIACTCS. MOYEBHHA, KOTOPast MOXKET COCTaBILATh 10 90% (pakuuu ocTaTouHOTO
a30Ta MPH MaTOJIOTUuH nouek (B Hopme -—50%).

PaznugatoT 3 rpynmnsl NIPUYHH, MPUBOISIINX K YBETHUCHUIO COJICPKaHU MOYEBHUHBI B KPOBH: HAIOYEIHYIO
a30TEMHIO, TOYECYHYIO U ToANo4YeHHy0. Haamouednast a3oTemMust 00ycIOBIE€Ha MOBBIIICHUEM YPOBHSA MOYEBUHEI B
KpOBH, HACTYIAIOIINM BCIEICTBUE CHIKCHHOTO MTOCTYIUICHHS KPOBH K TTOUKaM (LIMPKYIIpHAs HEAOCTATOYHOCTD B
KIyOOuKax, 0K, KPOBOMIOTEPS, ETUAPATALNs). A30TEMHs OYETHOTO IIPOUCXOXKICHNS OBIBACT CBsI3aHA C OCTPOH
WIT XPOHUYECKOH IMOYEYHOH HEJOCTATOYHOCTBIO BCIEACTBUE TIIOMEPYIOHE(pHTa, TTHENTOHEDPHUTA,
apTepHOCKIIEPO3a, HEKPO3a KOPTHKAIBHOTO cios 1mouek. [Toamoueunas a3oTeMus ObIBAET CBsI3aHa ¢ OOIUTEpaIeit
MOYEBBIBOISIINX ITyTeH (MOYeKaMeHHast 00JIE3Hb, OITYXOJIM MOUEBBIBOISIIIMX MyTEH, IPEICTATENLHOM Kele3bl U
T.1.).

[ToBbIIeHNE ypOBHSI MOYEBHUHBI B KDOBH MOXKET OBITh U IIPH YCHIICHHOM pactiajie 0enkoB (CHHAPOM
C/IaBJIMBaHUS, 0’KOTH, JINXOPAJIKa, IEPUTOHUT), IPU 00€3BOKMBAHNH OpraHnu3Ma.

CHIKeHnE ypOBHSI MOYEBHHBI B KDOBU OBIBACT CBSI3aHO C OTPHLIATEIBHBIM OalaHCOM a30Ta B Pe3yJIbTaTe
IUIOXOTO MUTAHUSA, C IEUEHOYHOI HeOCTaTOUHOCTHIO MIIH C THIepruapaTanueil opranusma. CHIDKEeHUeE
KOHIICHTPAIIN MOYEBHHBI B KPOBH HAOJIIO1ACTCS TAKXKE IIPH BUPYCHOM TeIAaTHTE, OCTPOH ANCTPOGHH TIEICHH.
IIpuHIMN MeToAa: MOYCBHHA ITOJ] IEWCTBUEM ypeas3bl THAPOIU3YyeTCs ¢ 00pa3oBaHHeM KapOoHaTa aMMOHUS. MoHBI
aMMOHHS PEarupyIoT ¢ (PEHOIOM U THIIOXJIOPUTOM B IIPUCYTCTBUU HUTPONPYCCHA, 00pa3ysl OKpaIIeHHbBIH KOM-
iekc. IHTeHCHBHOCTH OKPACKH MPH JUTHHE BOJHBI 540 HM IpOIOpIMOHaIbHA KOHICHTPAIlMH MOYEBHHBI B ITpo0e.

OGopynoBaHue: (HhOTOINEKTPOKOJIIOPUMETP, KUTISIIas BOAsHAs OaHs, KfoBera I=1,0 cM 103aTopsl,
NPOOHPKH, TUIIETKH, IITATHBHI ISl TPOOUPOK U MUNETOK, XUMHYecKue ctakanbl Ha 50 — 100 Mu1, CTEKIIsSTHHbIE
NaJo4yKH, MepHbIe KOObI Ha 50-100 mi1.

O0BeKT HccJIeN0BAHNS M PeareHThl: CHIBOPOTKA KPOBH (IL1a3Ma), MOuYa, HAOOPhI PeareHToB s
OTIpeIeNIeHUs] MOUYEBHHBI.

Cocras Habopa:

Pearent Nel PactBop ypeassl

VYpeasza — 10 en/mi

®Docoatrsri 0ydep — 50 mmons/n, pH 7,0

Kamubparop

MoueBuHa — 5 MMoutb/ (30 Mr/m.)

Pearent No3 ®@eHOI/HUTPOIIPYCCHIHBIN peareHT

®enon — 106 Mmmois/n

Hurponpyccun narpus — 0,17 MMoJIb/a

Pearent Ne4 I'nnoxmnoput

I'mmoxnoput Hatpus — 11 MmOt/

Harpuii eqxuii — 125 MMonb/n

MMOATOTOBKA K AHAJIN3Y

ITpurotoBnenue pabouero pearenta: cmemath peareHT Nel ¢ pearentom Ne3 B cooTHomeHun 1:9, akkypaTtHo
nepemeraTs. XpaHutcs 7 auen npu 2-8 0C, B TEMHOTE.

Ilepen npoBenenuem ananusa pazseaure Mouy B 100 pa3 AUCTUILIIMPOBAHHOM BOJOH.
Xon padorsi:

Brectu B mpobupku OmnprTHas npoda KamuOposounas mpoba  Xomocras npoba
Pabouwnii pearen T 1,0 mn 1,0 ma 1,0 mn
Ob6pazen 10 MK - -
Kanubparop - 10 MK -

[IpoOsI THIATENBHO MepeMeniaTh 1 HHKyOupoBath 5 MunyT nipu 20-25 0C.

Jo6asuts B mpobupkn  OmbiTHas npoda Kamnbposounas npoba  Xomocras mpoba

Pearent Ne4 1,0ma 1,0mx 1,0 Mo

TmartensHO iepemeniats ¥ HHKyonpoBaTh 15 munyT pu 37 0C. IIpoOsr 0Xma-auTh M H3MEPHUTH ONTHYECKYIO
wiotTHOCTh onbITHOH (Eom) n xanmubposouHoit npo6 (Exai) nmpoTus xonocToit npoOs!. [nunaa BoHs! 540 HM.
Krosets! 1 cM. Okpacka crabuibHa 5-8 4acoB 1ociie OKOHYaHUSI HHKYOAIMK P MPeA0XpaHe-HUH OT MPSIMOTO
COJIHEYHOT'O CBETA.

KoHueHTpario MoYeBHHBI B CBIBOPOTKE WIIM IJIa3Me KPOBHU ONPENENUTD 110 (hopmyore:

C = Eon/Ekan x 5,0 MMoJIB/1,

rze Eom — ontrnyeckast IIOTHOCTH ONBITHOH ITPOOBI;

Exain — ontndeckast IIOTHOCTH KAJIMOPOBOYHOM MPOOET;

5,0 — KOHIIEHTpaNKs MOYEBHHBI B KaTHOPATOPE, MMOJIB/JT

B cytounoit moue:

C = Eor/Exain x 500 x K mmoub/1,

rae rae Eom — ontudeckast INOTHOCTH OMBITHOM MPOOHI,
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Exan — ontuueckas IIOTHOCTh KAJIMOPOBOYHON TIPOOBI;

500 — KoHIIEeHTpanysi MOYEBHHBI B KAJIMOPATOPE C YYETOM pa3Be/ICHNUsI MOYH, MMOJIB/JI;

K — o0bem cyTouHO# MOYH, T

HopmanbHble Benn4nHbL:

B ceiBopoTke (1umazme) kpoBu: 1,7 — 8,3 mmouns/n (10-50 mr/m)

B moue: 333-583 mmomnb/cytku (20-35 1/cyTkm)

Crenatb BBIBOJBI O BO3MOYKHBIX 3a00JICBaHUSX B CIydae IOBBIIIEHHOIO HIIM IOHIKEHHOT'O COJePKaHMUs MOYECBHUHEI
B CBIBOPOTKE (TTa3Me) KPOBH HITH MOYE.

Tema 9,10

Pa6ora 1.KoauuecrBenHoe onpenesnenne JJHK xonopumerpuyeckum MeToaom
IIpuHIMn MeToAa: METO OCHOBAaH Ha CIIOCOOHOCTH A€30KCHpHO03bl, BXosiel B coctas JIHK, naBates cuHee
OKpalrBaHue ¢ Ju(eHNIaMUHOBBIM PeakTHBOM. IHTEHCHBHOCTH OKPACKH MPSIMO HPOIIOPLIUOHABHA
koHueHTpauuu JJHK.
O0opynoBaHue: TPOOUPKH, MMUTIETKH, IITATUBBI JJIs MPoOHPOK U muneTok, @OK (kroBeTs ¢ TonmmuuHoM cnos 0,5
cM).
O0BeKT ncciaeoBaHus U peareHTsl: BogHbI pactBop JHK, nudennn-amuaoBsIi peaktus (1 T qudeHnmaMuHa
pactBopstoT B 100 M1 IeATHOM YKCYCHOH KUCIOTHI M TOOABIISIOT 2,75 MII KOHIIEHTPUPOBAHHOW CEPHOW KUCIIOTHI),
JICT. BOJA.
Xon padorsi:
1. ToToBsaT 2 mpobupku. B onbITHYI0 poOupky HammBaroT 1 M BogHOTo pactBopa JHK 1 2 M
T eHNIaMUHOBOTO PEaKTUBA, B KOHTPOJIbHYIO — | MJI AUCTHITMPOBAHHOW BOABI U 2 MII NU()EHUIaMHUHOBOTO
peaxTHBa.
O06e poOUpPKH MOMEIIAIOT Ha KUITAIIYIO BOJAHYIO O0aHio Ha 10 MuH. 3aTeM MpoObI OXJIKIAI0T U H3MEPSIOT
MHTEHCUBHOCTH OKpacku Ha @OKe nmpoTuB koHTpond (AnuHa BoJHB! 630—690 HM) B KI0BeTax C TOJIIIMHON CIIOS
0,5 cm.
3Has ONTHYECKYIO IUIOTHOCTH ONBITHOMN MPOOBI, 110 KaTMOpoBOUHOMY rpaduKy HaxoasT coaepxkanue B Heit JJHK.
2. [NocTpoenue xamndOpoBovHOTO rpaduka. B 3 mpobupku HamusaroT mo 1 mi pactBopa JHK pasmuanoii
koHneHTparmu (50, 100, 200 MKr/Mi) U 0 2 MIT TU(EHIIIAMHHOBOTO peakTiBa. [lomemator mpooupku Ha 10 MUHYT
Ha KUIBIIYIO BOASHYIO 0aHIO, 3aTeM U3MEPSIOT ONTHYECKYIO IFIOTHOCTh KaXKI0T0 U3 pacTBOpoB. KannOpoBouHbIH
rpaduK CTPOSAT, OTKJIAbIBas Ha OcH adcIMcC KOHIIGHTPAIMIO MCIoIb30BaHHbIX pacTBopoB JIHK, a Ha ocu opauHar
— COOTBETCTBYIOIIME UM 3HAUEHHS ONTHYECKOH INIOTHOCTH.
3anuchIBAIOT MIPUHIMI METO/1, PE3YIIBTATH KOJOPUMETPUH, CTPOST KaTHOPOBOYHBIN TpaduK, o KOTOPOMY
HaxozaaT cogepxanue JJHK B ncciemyemom pactBope.
Pabora 2. KontnuecrBenHnoe onpenejenue PHK kosopumMerpuyeckum MeToa1oM
IIpuHIMN MeTOAA: METO OCHOBAH Ha IIBETHOMN peakI[MK OPIIHHOBOTO PEAaKTHBA C MIEHTO30M, BXOAAIIEH B COCTaB
PHK. VIHTeHCHUBHOCTB OKpPAaCcKH OMPEAEISIOT KOIOPUMETPHUECKH.
O6opynoBanue: TPOOUPKH, TUIIETKH, IITATUBH! AJIs MPOOHPOoK U nuneTok, @IK (kroBeTs! ¢ TommuHo#H cios 0,5
cM).

OO0beKT nccie0BaHus U peareHThl: BogHbIH pactBop PHK, opriHoBEIi peakTus (rotossat 0,1 % pactBop

FeClsx6H>0 B KOHIICHTPUPOBAHHON COISTHOM KHCIOTE), TUCT. BOJA.

Xon padorsi:
1. B ompITHYI0 ipoOupKy HamuBaroT 1 M pactBopa PHK u 1 Mi1 OpIIMHOBOTO peakTHBa, B KOHTPOIbHYIO — | MiI
JHUCTHJUTMPOBAHHOM BOJBI M | Mi1 opMHOBOTO peakTiBa. O0e MpOoOHPKH MOMEIIAI0T Ha KUIISIIYIO BOASHYIO OaHIO
Ha 20 muH. [Tocine oxtax1eHIs H3MEPSIFOT HHTEHCUBHOCTH oKpackn Ha ®OKe (kpacHBIN CBETODIIBTD, IIHHA
BOJTHBI 630—690 HM) MPOTHUB KOHTPOJISA B KIOBETaX ¢ TOMIIHUHOH ciost 0,3 cM. M3MepuB ONTHYECKYIO MIIOTHOCTD
pacTBopa B OIBITHOM MPOOHUpPKeE, 10 KaTnOpoBouHOMY rpaduky HaxomsT koHneHTparwo PHK B qannoit mpobe.
2. IToctpoenne xannbpoBouHOro rpaduka. B 3 mpobupku Hammsarot mo 1 mi pactBopa PHK n3BectHON
koHnenTparmu (50, 100 u 200 MKr/MT) ¥ 110 1 MJT OPIMHOBOTO peakTrBa. [IpoOB MOMEmAOT Ha KUTISIIYIO BOASHYIO
Oanro Ha 20 MHH ¥ TOCJIE OXJIAXKIEHUS U3MEPSIOT ONTHIECKYIO IIIOTHOCTh KKIIOTO M3 PACTBOPOB. 3aTEM CTPOSIT
KaJMOpOBOYHEIH TpaduK, OTKIIapIBast Ha ocu abcuuce koHneHTpanuio PHK, a Ha ocn opaunar —
COOTBETCTBYIOIIEE UM 3HAUCHHE ONTHYECKON INIOTHOCTH.
3anuchIBalOT MIPHUHIMI METO/1a, PE3YJIBTAThl KOJOPUMETPUH, CTPOSIT KaTNOPOBOYHBIH Ipaduk, o KOTOPOMY
Haxo1aT coaepxkanue PHK B uccnenyemom pactsope.
Padora 3.0npenenenue coaep:kaHusi MO4eBOIl KUCJIOTHI B OMOJIOrHYeCKUX KHUAKOCTIX
YPHKA3HBIM METO/I0M
IIpuHOMN MeToaA: coeprKamasics B mpode ModeBast KHCIOTa OKUCISAETCS MO IeiicTBHEM epMeHTa YPHUKA3HI C
00pa3zoBaHNEM MIEPEKUCH BOJOPOAa. B mpucyTcTBIM IIEpOKCHIa3bl IEPEKUCH BOJOPOAA OKUCISIET XPOMOTEHBI €
00pa3oBaHNEM OKpAIIEHHOTO NPOAYKTa. IHTEHCHBHOCTH OKPACKH MPONOPIMOHAIbHA KOHIEHTPALMHA MOYEBOH
KHCIIOTHI B Ipo0e.
OobopynoBanue: MpOOUPKH, MTUTIETKH, MTATUBHI JUIA MPOOUPOK U Tute-ToK, @IK (KIOBETHI C TONIUHON ciios |
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CM).

O0BeKT nccjieIoBaHNsI M PeareHThl: Iu1a3Ma KpoBH, Ha0Op I UCCIICI0BaHMUS COIEepKaHMsI MOYEBOH KUCIIOTHI B
OMOJIOrMYECKUX JKUAKOCTSIX KOJIOPUMETPUIECKUM METOJIOM.
Cocras HaOopa:

Pearent Nel Bydep

®ocdat — 150 Mmmonb/a

3,5 — muxyopo — 2- peroncynppoHaT — 2,5 MMOJIB/IT
Pearent Ne2 JInodumuzat

4-amuHOoaHTHIIUPHH — 0,25 MMOIB/T

VYpukaza — 300 en/n

Ackopbarokcunaza — 250 ex/n

Iepokcunaza — 250 en/n

Kanu6parop - moueBast kuciiora — 357 MKMOIB/1 (6 Mr/ i)

AHAJIN3UPYEMBIE OBPA3IbI

Caesxasi ChIBOpOTKA (IU1a3Ma) KPOBH HIIM CyTO4Has Moda. Mouy cienyet pa3oda-suth B 10 pa3 puzpactBopom.
IOATOTOBKA K AHAJIN3Y

[Ipurorosnenne pabodero pearenTa: cogepkumoe ¢uiakoHa ¢ Pearentom Ne2, akkypaTHO IepeMennBasi,
pacTBOpHTH B OyeprOoM pacTBope (peareHTt Nel). JIist momydeHHs: ONTHMAIBHBIX PE3YIbTaTOB PEKOMEHAYETCS
BBIZICPKaTh paO0OUYMi peareHT Ipu KOMHAaTHOH Temneparype 5-10 MUHYT MOCIIe TTOJTHOTO PacTBOPEHHS
mo¢unniarta. Pearent crabuinen He meHee 30 nueit mpu 2-8 0C.

Xon padorsl:

ITpo6sI TImaTensHO NMepeMenaTh, UHKyOupoBats 7 MuHyT npH 18-25 0C wnu 5 munyt npu 37 0C. U3meputh
onTHyeckyto mioTHocTh onbiTHOM (EOIT) 1 kannopoBounoii (EK) npod npoTiB koHTpobHOM npobsl. Okpacka
crabuibHa He MeHee 40 MUHYT 1OCJie OKOHYaHUSI MHKYOalny.

Jmuna BonHb — 520 HM

JlnnHa ontudeckoro mytu — 1 cM (5 M)

Brectn B mpobupku: OmnsiTHas ipoda KambpoBounas mpoba Kontponpnas mpoda
Paboumii peareHT 2,0 M 2,0 M 2,0 M
Oo6pa3zeng 0,05 mur - -
Kamubparop - 0,05 mn -

Bona auctunnupoBaHHas - - 0,05 M

Konnenrpanuio mogeBoii kucnotsl (C) onpenenuTs mo Gopmyiie:

B cbIBOpOTKE Wi IUIa3M€E KPOBHU:

C=EOIl/ EK x 357 mxkmoun/n1 (6,0 Mr/mn), rae:

EOII — ontryeckast INIOTHOCTh OMBITHON MPOOBI, €]1. OIT. TNIOTHOCTH;

EK — onTrueckas mI0THOCTh KaJTHOPOBOYHON IPOOEI, €/1. ONT. INIOTHOCTH;
357 MKMOJIB/JT — KOHIICHTPAIUS MOYEBO# KHCJIOTHI B Kauoparope.

B cyrounoii moue:

C=EOII/ EK x 3,57 mmoub/n (600 mr/m) x K, rae:

EOII — ontrveckas IUIOTHOCTD ONBITHOW MPOOBI, €1I. OMT. IUIOTHOCTH;

EK — onrtiueckasi miIoTHOCTh KaTMOPOBOYHON TPOOBI, €/1. OIT. IUIOTHOCTH;
3,57 MMOJIB/T — KOHIIEHTPAIHSI MOYEBON KUCIIOTH B KaJIHOPaTOpe ¢ yIETOM Pa3BEICHUS MOYH;
K — 06bem cyTouHOI MOYH, T

HopmasibHble BETHYHHBIL:

B ceiBopoTKE (TU1a3Me€) KPOBH:

Mysxuunsl: 202—416 mxmons/n (3,4—7,0 mr/100 mi),
Kenmuusr: 142339 mrmose/a (2,4-5,7 mr/100 mor).
B moue: 1,49-4,46 mmons/cyTku (250—750 mr/cyTkn).

Juarnoctuyeckoe 3HaueHue. [IpuunHOI NOBBIIEHUS! COJEPIKAHNUS MOYE-BOM KHCIIOTHI B KPOBH MOXKET OBITH IPHEM
NIy, OoraTol IypuHaMK U YCH-JIEHHBIH pacraj MypHHOB, HEKOTOPHIE TeMaToJIOTHYecKue 3a00eBaHuys, Kile-
TOYHBIN IIUTOJIN3 IIPH JTy4EBOW TEPaIHH.

Omnpenenenne cojep kaHusi MOYEBOW KHCIOTHI B KPOBH UMEET OOJIBIIOE 3HAUCHNE B IMATHOCTHKE TIO/IArphl U
MOYEYHOH HEJJ0CTaTOYHOCTH. [1OBBIICHHBIH YPOBEHb MOUEBOI KHCIIOTHI HAOJIIOAAETCs IIPH HApYIIEHUH €€
BBIJICJICHUS U3 OpraHn3Ma (3a0oyieBaHHS MOYEK, aI[i/103, TOKCHKO3 OepeMeHHOCTH). OCOOEHHO BBICOKOE
CozlepKaHNe MOYEBOI1 KUCIIOTHI OBIBAET NIPU COYETAHHUH ITOJArPhI ¢ HEAOCTATOYHOCTHIO (DYHKIIMH HOYCK.

Crenatb BBIBOJBI O BO3MOJKHBIX 3a00JIEBaHUSX B CIydae MOBBILICHHOTO WM MOHIKEHHOTO COSPIKaHUs MOYCBOH
KHCIIOTHI B CBIBOPOTKE (T1a3Me) KPOBH MIJTH MOYE.

Tema 11.

61



Paboral.KosimuecTBeHHOE onpeaeneHne ajJib0yMHHA B CbIBOPOTKE KPOBH

Ipunmun meroaa. [Ipu B3anMoelicTBUY anb0yMHHA B CIIA00OKHCIION cpesie ¢ OpoMKpe30i10BbIM 3eneHbIM (BK3)
o0pa3zyeTcs OKpalleHHbIH KOMIUIEKC, UMe-IOMNH MaKCUMYyM TOTJIOIIEHHUS TIPH AJIMHE BOJHBI 628 HM.
Oo6opynoBanue: (OTOIIEKTPOKOIOPUMETP, KIOBETHI C TOJIIMHOM ci10s1 1 ¢M; 103aTOpPbI, TPOOUPKH, TUIETKH,
IITaTUBBI, MEPHBIEC KOJIOBI.

O0beKT nccieloBaHNs M PeareHThl: IeNbHas KPOBb, CHIBOPOTKA KPOBH; HA0OP PEaKTHBOB VISl OIPEIEIICHUS
anp0yMuHa.

CocraB Habopa:

1. Pearent Nel. MoHopeareHT

Aneratnasiit 6ydep, pH = 4,2 — 50,0 Mmmonbs/a

BK3 — 0,1 mMob/11

2. KannbpoBouHsIii pacTBOp ansOymuHa - 60 1/1

Xop paboThl:
1. B npoOupky BHECTH peareHThl B COOTBETCTBUH C YKa3aHHBIMU 00bEMaMHu:

OnebiTHast npoba Kanmu6pos. nmpoda Xonocras npoba
Pearent Nel 2,0 mut 2,0 mut 2,0 mut
ChIBOpOTKa 0,01 mn - -
KanmubpoBounslii pacTBOp anpOyMuHa - 0,01 ma -
JuctunnupoBaHHas BoJa - - 0,01 mn

2. CoxeprxuMoe NpOOHPOK THIATEIHHO ITEPEMEIATh.
3. axyOunpoBaTh B TEUCHHE 5 MUHYT IIpHu KOMHATHOH TeMmmepatype (180-250C).
4. Ilepenectr cogep>kUMOoe POOUPOK B KIOBETHI C TOIIUHOM CIIOS 1 cM.
5. IlpousBecty U3MepeHHUE ONTHYECKON TNIOTHOCTH ONBITHON M KaJTHOPOBOYHOHN MPOO MPOTUB XOJIOCTON IPOOBI Ha
CHeKTpodoTOMETpE MPH JTUHE BOJIHBI 628 HM.
6. PaccunTaTth KOHIIEHTpAIIHIO aTb0yMHUHa 10 hopmyie:
C=60x(Enp/Exan) r/m1, rae
Enp — ontuueckas mioTHOCTh ONBITHOM NPOOBHI,
Exain — ontudeckas INIOTHOCTh KaInOpaTopa,
60 — koHIeHTpays anE0yMUHa B KaauOpaTope B I/11
PedepentHbie 3HauCHNUS:

HOBOPOXKJICHHEIE - 28-44 r/n;
4 nusa — 14 ner - 38-54 r/m;
14 - 18 ner - 32-45 r/m;
18 — 60 ner - 32-46 r/m;
60 — 90 et - 29-45 r/m.

Jnarsoctuueckoe 3HaYeHUE:

I'mnepansOymuuemus. Jlro6ast cuTyarfyst, IpUBOIAIIas K MOTEpe BOJBI B IJIa3Me, MOBHINAET KOHIIGHTPALIUIO BCEX
6enKoB B IIa3Me, BKITIOUas allbOYMHUH.

I'unoansOymuHemust. OTpaxkaeT HapylIeHUE NepeBapuBaHusl, BCAChIBAHUs OEJIKOB, OEIOKCHHTETHYECKOH (yHKINU
TMECYCHU, BCTPEUACTCA IIPHU OCTPOM U XPOHUYECKOE BOCIIAJICHUHU, OTPABJICHUAX, 3H}IOF€HHOﬁ HWHTOKCHUKAIIUH.
[omydeHnsIe BO BpeMst paOOTHI pe3ynnbTaThl HEOOXOIUMO CPaBHUTE C HOPMAIBHBIMH 3HAUYCHHUSAMHE U CAEIATh
BBIBOJIBI B CITydae OTKJIOHEHHH.

PaGora 2. OnpeneJieHue cogepxaHusi reMOrJI00MHA B KPOBH TIeMUIVIO0MHIHAHUIHBIM METOA0M

IIpuHmMn MeToaa: reMOrIOONH KPOBH NPHU B3aHMOJICHCTBHH C JKEJIC30CHHEPOANCTHIM KaJueM (KpacHasi KpoBsHas
COJIb) OKHCIISIETCS B METTeMOTIO0HH (TeMHUTIIO0NH), 00pa3yIomuii ¢ alleTOHIUAHTUAPUHOM TeMUTIOOMHITHAHN]
(IMaHMeTTeMOTI00MH), HHTEHCHBHOCTH OKPACKH KOTOPOTO MPOIIOPIIOHATFHA KOHIICHTPALINU TeMOTIIO0NHA B
KPOBH M M3MepsieTcsl JOTOMETPUIECKH IPH IITHHE BOJTHBI 540 HM.

O6opynoBanue: (POTOINEKTPOKOTOPUMETP, KIOBETHI C TOJITUHON €051 1 ¢M; TPOOUPKH, TUTIETKH, I TATHUBBI,
JI03aTOPBI, MEpHBIE KOJIOBI.

O0beKT ucciIe]OBaHUS U peareHThl: IIeTbHAs KPOBb, HA0OP PEaKTHBOB JIJISI OTIPEIEICHUS TeMOTJIO0NHA B KPOBH.
Cocras HabOopa:

- Tpanchopmupyronmii peareHT — cyxasi cMech (HaTpHid YIIIeKHCIIbIH KUC-11bIH, 1,0 r; Kauii )ke1e30CHHEepOANCTHIH,
200 mr) — 3 yrmaxkoBKH.

- AueroHuuanruaput, 0,5 M — 3 amiynsl;

- Kaymbposounsrii pactop remornobuna (120 r/m) — 2 mut.

MHOAT'OTOBKA K AHAJIN3Y

Tpauchopmupyrommii pactBop. OMH NaKeT TPaHCPOPMHUPYIOIIETO PeareHTa U OJJHy aMITyJTy alleTOHIIMaHTHIprUHA
KOJIMYECTBECHHO MIEPEHECTH B MEPHYIO KOJIOY BMECTHMOCTHIO 1,0 11, pacTBOPUTH B HEOOIBIIOM KOINIECTBE
JUCTHJUTMPOBAHHOM BOJBI M JOBECTH 00BEM ITUCTHIUINPOBAHHON BOMOH 10 METKH.

Xoa padoThI:

1. B KroBeTBI BHECTH PEAKTHUBBI B COOTBETCTBUH C YKa3aHHBIMH B TaOJIUIIE 00bEMaMHU:
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Pearentst OnebiTHast npoba Kann6poBounas npoba Xonocras npoba

Tpanchopmupyrommii peakTus 5,0 M 5,0 M 5,0 Mn
KannbpoBouHslii pacTBop - 0,02 mn -
LlenbHas kpoBb 0,02 mn - -

2.Ilepemeniats.
3. Beinepkats npu koMHaTHO# Temnepatype (18-250C) B Teuenne 20 MHUH 171 pa3BUTHSI YCTOMIHUBON OKPACKH.
4. VI3MepHTh ONTHYECKYIO IUIOTHOCTD ONBITHOW M KAIMOPOBOYHOM P00 IPOTHB XOJIOCTOH MPOOHI B KIOBETE C
TONIKHOK citost 1 cM Ha HOoTOKOTOpUMETpE TP JIHHE BOTHBI 540 HM.
5. Pacuer conepxaHuns TeMOorIo0nHA IPOU3BECTH 0 hopMyIIe:
C = (En/Ex)x 120, rme
C — coneprxanne reMoriioonHa B mmpobe, 1/7;
En — ontryeckast IIOTHOCT N3MepsieMO IPOOBI;
Ex — ontuueckas mIoTHOCTb C KaTMOPOBOYHBIM PaCTBOPOM;
120 — koHIIEHTpAI¥sI FEMOTJIO0MHA B KAJIMOPOBOYHOM PacTBOpE, I/JI.
PedepeHTHBIE BETMYMHBL:
- myxuunsl 130-160 1/m,
- xeHwuHbl 120-140 /.
JuarHoctiyeckoe 3Ha4YeHUE: CHIDKCHIE YPOBHS T'eMOTIIO0HHA B KPOBH BCTPEYACSTCS IPH AHEMHAX PasIHYHON
9THOJIOTHH, IOBBIIICHUE — IIPH CT'YLIICHUH KPOBH WIIH DPUTPEMUH.
[Noy4yeHHbIe BO BpeMst paboThI pe3yJIbTaThl HEOOXOAUMO CPAaBHUTH C HOPMAJIBGHBIMU 3HAUYCHUSIMU U CAENAThH
BBIBOJIBI B CITy4ae OTKJIOHCHHI.

Tema 12.

KadyecTBeHHBIEe peaKIIiH HA TOPMOHBI (2IPEHATUH, WHCYJIMH)

Peaktusnl: xnopun xenesa (III), 1%-Helii pacTBop; ykcycHas kuciota, 10%-HbIi pacTBOp; Hoxat xamus 10%-
HBIIL pacTBOp; Tuapokcun Hatpus, 10%-HbIl pacTBOp; TuUapokcun Hatpus, 20%-HbII pacTBOp; XJI0podopm;
ouyperoBblii peaktus (comepxutr NaOH u nonsr Cu?*); nunruapun, 0,5%-Hblii BOJHBIA PacTBOp; aleTaT CBUHIA,
5%-ubl1ii pacTBOp;

OO0opyaoBaHMe: TATHB C NPOOMPKAMHU; CIIUPTOBKA; BOJSHAs OaHs; IJIa3HbIC MUMETKH; TUIIETKH BMECTUMOCTBIO
1 M.

MaTepuausl: agpeHanus, 0,1%-Hbli pacTBOp B aMIyJax; MHCYJIUH U1 HHBEKIUIL.

PaGora 1. KayecTBeHHbIe peakuuy HA aJpeHATUH

a) peakuus c xJaopugom xeiaeza(Ill)

IMpuHuun Metoma. MeToa OCHOBaH Ha CIOCOOHOCTH NMUPOKATEXUHOBOM T'PYIITUPOBKH aJIpEHAJIMHA
obpazoBeiBath ¢ xsopuaoM xkeneza(lll) komriekcHoe coequHeHHEe H3YMPY/THO-3€]IEHOTO IIBETA.

Xoa paborbl. K 3 kamnsam pacTBopa agpeHadnHa MpUOaBISIIOT Kamiio 1%-HOro pacTBopa XJopuia
xkene3a (I11). TlosBnsercs 3enenas oxpacka. ITocie no6asnenus 1 xammm 10%-Horo pactBopa NaOH oxpammBanue
CTaHOBUTCS BUIIHEBO-KPACHBIM.

0) peakuus ¢ iiogaTOM KaJus

HNpuannn metona. MeTrox OCHOBaH Ha CIIOCOOHOCTH aJIpCHAIMHA JIETKO OKUCIATHCS ¢ 00pa3oBaHHEM
OKpAIIIEHHOTO B KPAaCHBIN IBET aIpCHOXpOMA!

Xoa pab6orsi. B nmpobupky BHOcAT 3 kammu pactBopa aapeHanua(l:1000), 1o0aBisioT mo 2 Karutu
10%-noro pactBopa KlO3z m 10%-HOoro pacTBOpa YKCYCHOM KHCIOTHI W cierka HarpeBaroT. JKuIxocTb
OKpaIIMBaeTCs B KPAaCHO-(DMOJIETOBBIN LIBET.

PaGora 2. KauecTBeHHbIE peakiiuy HA HHCYJIUH

a) BuyperoBasi peakuus Ha nentuaHyo rpynny (peakuusi [lInorpoBckoro)

IIpunuoun meTtoma. MeToJ OCHOBaH Ha CHOCOOHOCTH MENTHAHON TpyNmIbl OETKOB M TOJUIECTITHIOB
00pa30BbIBATH B IIENOYHOI cpesie ¢ moHamu CU?* KOMILIEKCHOE COeMHEHKE (PUOJIETOBOrO LIBETA ¢ KPACHBIM WJIU
CHHHM OTTCHKOM B 3aBHUCHUMOCTH OT YHCJIA IICIITUIHBIX CBsA3EH B OelIKe.

Xona pabGoTsl. B mpobupky BHOCAT 5 Kamenb mpenapara WHCYJWHA U3 aMITylibl, TOOaBISIOT 2 Karuld
OMypEeTOBOTO PEaKTHBA, CIerKa B30aNTHIBAIOT M HAOJIIOAAIOT 3a MOSBICHUEM OKpPAIIMBaHMUS.

0) HUHTHAPUHOBAA PeaKIUsl HA (.-AMHUHOTPYIITY

Ipuauun metoxa. Merox OCHOBaH Ha B3aWMOJCHCTBMM HHMHTHAPHHA C  O-aMHHOTPYIOM
AMHMHOKHCIIOT, TENTHIOB U OeNKOB ¢ 0Opa3oBaHHMEM OKpAIIEHHOTO KOMIUIEKCa CHHEro WM CHHE-(HOJIETOBOTO
IBETA.

Xon paboTsl. B mpobupky BHOCAT 5 Kamenb Ipenapara WHCYJIHHA, HOOABISAIOT 2 Kalllld pacTBOpa
HUHTHUAPWHA, HArp€BarOT 10 KUIICHUA 1 YEPE3 1-3 mun Ha6J’[}O}laIOT TIOABJICHUC OKpalIBaHUA.

B) peakuust Doirs

HDpuauun Metoga. Meron OCHOBaH Ha CIIOCOOHOCTH OENKOB, B COCTaB KOTOPBIX BXOMAT
cepycoiepkaniiue aMUHOKUCIOTHI (IMCTEeHH, IUCTHH), B IMEIOYHON Cpelie PH HarpeBaHUH 00pa30BBIBAThH CYIIb(HI
HATpHUS, KOTOPBIN C TUTFOMOUTOM HATPHSI AaeT YEPHBIN WK OYpBIN 0CaIoK CyIb(QHIa CBHHIIA!
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Xoa pab6orsl. B mpobupky nHammBaror 10 kamenb 5%-HOTO pacTBOpa aneTarta CBUHIIA M IO KaIUIsIM
npubaBisiioT 20%-HBI pacTBOpP THUIPOKCHIA HATPHUS O PacTBOPEHHs MEPBOHAYAILHO 00Opa3yloLIerocst ocajka.
3areM n00aBISAIOT 5 Kamedb Ipernapara MHCYIMHa u3 ammyibl. CMmech KumATAT 1-2 MUH M HaOJIONAoOT 3a
HU3MEHEHUEM IIBETa U BhINaJCHUEM OCaaKa.

IIpakTuyeckoe 3Hauenue padornl. Crenuduyeckue peakuuyd Ha TOPMOHBI Pa3HOl CTPYKTYpHI
UCTIONB3YIOTCS JJISl UX ONPEAEITICHNUSI B ONOIOTHYECKHUX JKUIKOCTSIX, a TAKXKE 11 KOHTPOJIA KauecTBAa TOPMOHAIBHBIX
MpemnapaToB.

Tema 13.

l. Buoxumus HepBHOH TKaHH
OcHalenue.
PeakTuBbl. AnerwnxonmH, 1%-HbIi pacTBOp; pactBOp Jlroroms; ruapoxcun HaTtpus, 0,4%-HbI pacTBOp;
6pomTuMonoBeli cuaui, 0,05%-He1i pacTBop; xnopux xkenesa (II1), 10%-Hblit pacTBOp.
OoopynoBanue. llltatuB ¢ npoOupkamu; IiIa3HbIe MUIETKH; MMUIIETKA BMECTUMOCTBIO 2 MJI; BOJSHAs OaHs WM
TepMOCTaT.
Matepuan. CsIBOPOTKa KPOBU; MOYa HOPMaJIbHAS U NMaTOJIOTHUYECKasl.
Pabora 1. KauyecTBeHHasi peakuusi Ha aleTHIIXOJIHH
IIpuaoun peakuuu. OCTaTOK XOJMHA TPHAACT MOJIEKyJle aIleTWIXOJIMHA OCHOBHBIE CBOWCTBA, IOATOMY
AIETHIIXOJIMH CTIOCOOCH PearupoBaTh ¢ KUCIOTAMH, BBICTYIIasl KaK OCHOBAHHE.
Xon padorhl.
B mpoOupky BHecTH 5 Kamenb aneTWIXOJIWHAa M A00aBUTH MO KaljisiM IPH BCTPSAXMBAHWM peakTuB JIrorois.
[NosBnsieTcs 0casoK HOaKIA ALIETIIIXOJIMHA, CHaYalla PaCTBOPSIOLINICS IPH BCTPAXUBAHNH, & 3aT€M CTAOMIIBHBIN.
Pabora 2. O6Hapy:keHHe AKTHBHOCTH XOJHHICTEePa3bl B CHIBOPOTKE KPOBH
Mpunnmun merona. Ilox xgeiictBueM QepMeHTa alETHIXOJNMH pachajacTcsi Ha YKCYCHYIO KHCIOTY U XOJIMH.
OO6pa3oBaHue YKCYCHOM KHCIOTHI U3MEHSAET PEaKIHIO CPEIbl, YTO MOKHO OOHAPYKUTh C TOMOIIBIO HHANKATOPA.
Xoa padotbl. bepyr Tpu npoGupku. B mepByro npoOHpKy BHECTH 5 Karelb CHIBOPOTKH, BO BTOPYIO — 5 Karenb
BOJIBI (KOHTPOJIB). B Kaxayto mpoOupky 106aBUTh MO Karuie OPOMTHMOJIOBOIO CHHEr0. B mpoOupke ¢ CHIBOPOTKOI
BO3HHUKAET 3eleHoe okpammBanue (pH ceiBopoTki — 7,4) B IpoOupKe ¢ BOAOH WHIUKATOP OKPALIMBAECTCS B JKENTHIH
IBET.

B Tperpeii mpoOHMpKe NPHUTOTOBUTH CYOCTPaTHYIO CMECh: BHECTH 5 Kalenb aleTHIXOJNMHA M 1 Karumo
OpOMTHMOIIOBOTO CHHETO. Ecii aneTnnxonuH He coIepKUT CBOOOIHOW YKCYCHOHM KHCJIOTBI, PaCTBOpP B IPOOHpKE
MUMEeT CHHIOI0 OKpacKy. OOBIYHO M3-3a MPHUMECH KUCIOTHI OKpacKa jKenTas, B 3TOM CiIydae I10 KaruisiM J100aBUTh
pacTBOp TMAPOKCHIA HAaTpHUsA A0 CHHEH Okpacku (u30erarb m30bITKa menodn). ComepKMMoe TPeTheil MpoOHpKH
Pas3IUTh NIPUMEPHO TIOPOBHY B TIEPBYIO U BTOPYIO NpoOUpKH. [Ipr 3TOM B HUX OKpacka CTAHOBHUTCS] CHHEH.

O0e mpoOupKH OMECTUTH B BOIsHYI0 OaHro mpu Temrepatype 37°C. IlocTemeHHO OKpacka WHAHWKAaTOpa B
MpoOUpKe C CHIBOPOTKOW CTAaHOBUTCS 3€JICHOH, a 3aTeM XenTo-3eieHoi. Copepkumoe KOHTPOJIBHOM MpoOHpKH
0CTaeTCcs CHHHM.

Pa6ora 3. O0Hapy:keHue (PeHUINMUPOBUHOTPATHOI KHCJIOTHI B MOYe

B ocHOBe (peHHIKETOHYPHH JISKUT BPOXKACHHAS HEJOCTATOYHOCTH (DeHMIIaTaHUHTHPOKCHIIA3bl, ()epMEHTa,
KaTaJM3UPYIOIIEro NpeBpalleHne (eHuIaJaHuHa B THUPO3MH. BcenencTBue 3TOro HaOIONAETCsl MOBBILICHUE
BBIJICJICHUSI C MOYOM TakuX TPOJYKTOB TpeBpauieHus (eHuIasaHuHa Kak (QEeHHINUPOBHHOIPAIHAS,
(eHmIMONIOYHAsT W Apyrue KUCHOTHl. Torma Kak B HOpPME Modya MPAKTHYECKH HE  COJCPXKUT
(heHMITITUPOBUHOTPATHYIO KHCIIOTY, IPH (DEHUIKETOHYPHH KOJIMYECTBO €€ MOXKeT NocTurayTh 0,3-2,0 T B cyTKH.

Mpuaunn peaknuu. JlabopaTopHast [UarHOCTHKa (PEHMIIKETOHYPHH OCHOBBIBAETCA, TIABHBIM 00pa3oM, Ha
peakuyd  B3aUMOJICHCTBHS €HOJBHOH (OPMBI (SHUIHPOBHHOTPAIHON KHUCIOTH ¢ xyopuaoM kemeza (III) c
00pa3zoBaHNeM KOMIUIEKCHOTO COeIMHEHHS CHHE-3€JICHOTO 1IBETa.

Xoxa paboThl.

po6a ®essmura. K 2 mu moun mpubasiror 6-10 xamens 10%-Horo pactBopa xiopuaa sxenesza (III).
[NosiBrsieTcst cuHE-3€7I€HOE OKpaIlMBaHUE, KOTopoe OiemHeeT depe3 5-10 MUHYT B 3aBHCHMOCTH OT KOHIICHTPAIIUH
(heHIITTIPOBUHOT PATHON KHUCIIOTHL.

IIpo6a Ha mesenHke. Ha memeHKy, MOKPYIO OT MOYHM WU YX€ BBICOXIIYI0, HaHOCAT Kammo 10%-HOrO
pactBopa xaopuaa xkenesa (I11). TIpobda momoxkuTebHAS , €CJIN MOSIBIISIETCS 3€TIeHas OKpacKa.

IIpo6a na ¢uasTpoBanbHoii Oymare. Ha xycok ¢uibTpoBanbpHOl OymMarsm HaHOCST Karullo HMCCIeyeMon
MouH. 3aTeM Ha MATHO HaHOcAT Kammo 10%-Horo pactBopa xmopuna skenesa (III). Tlpu momoxutenpHO# mpode
Ha0Io1aeTCs MOsBIICHUE CHHE-3€IEHOH OKPACKH.

1. Buoxumusi MpIlIeYHOH TKAHU

Ha wmpbimeunyro Tkanp mpuxogurcsi okono 40-42% ot maccel Tena. Pa3snnyaroT monepedHo-mosiocaTyro U
TIIAJIKYI0 MyCKyaaTypy. X cocTaB HECKOJIBKO OTJIMYAETCs PYT OT JIpyra, IJIaBHBIM 00pa3oM KOJIMYECTBEHHO.
CTpyKTypHOH €OWHHUIIEH CKENEeTHON MBIIIIBI SBISETCS MHOTOSACPHOE MBIIIEYHOE BOJIOKHO, COCTOSIIEE M3
capkorasMbl M MHUOGMHUOPHII, OEIKOBBIH COCTaB KOTOPBIX HEOAWHAKOB. benkw, BXOISIINE B COCTaB
CapKOIUIa3MBbl, PACTBOPUMBI B BOZAE, OTHOCSTCS K albOyMHHAaM M COCTaBIJISIIOT TaK HAa3bIBAEMYIO MHUOTECHHYIO
(dpakuuio, Kyna BXOIAT MHOATBOYMHH, (EepMEHTHI U Ap. MuohuOpuiuisapHble OEIKH OTHOCSTCS, TIABHBIM
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o0pazoM, K ro0ynrnHaM, Tak Kak oHH pacTBopumsl B 0,5-0,6 M pacTBope xJ1opHa Kanus WiH XJI0pUaa HaTpus.
K HuM oTHOCSTCS MHO3MH, aKTUH ¥ aKTOMHO3UH, TPOIIOMHO3HH.
Kpome GenkoB. B cocTaB MbIIII BXOAST IKCTPAKTUBHBIE a30TUCTBIE M 0€3a30THCTHIC BEIIECTBA, a TAK)KEe BOAA U
MUHEpaJIbHbIE COJIU.
JlocTaTouHbple TPEACTaBIEHUS O XUMHMYECKOM COCTaBe M OOMEHe MBIIIeYHOH TKaHM B HOpME M MpHU
MATOJIOTHIECKUX COCTOSHHUAX HEOOXOAMMBI Ul JHAarHOCTUKH, IPOBEACHHS JICYEHHS M HPO(UIAKTHKH,
OCHOBAHHBIX Ha 3HAaHHH MOJIEKYJISIPHBIX MEXaHH3MOB 3a001€BaHMA.
OcHaleHnue.
PeaxruBbl. Xiopug aMMonust, 8%-HbIi pacTBOp; THAPOKCU Hatpus, 10%-Hblit pactBop; cyibdat menu (1), 1%-
HBII pacTBOp; CynbocantunnuiIoBas Kuciaora, 20%-Hblil pacTBOp; CepHask KUCIOTA, KOHIIEHTPHPOBAHHAS; YKCYCHAs
KHCIIOTa, KOHIIEHTPUPOBAHHAsS; CyJIb(aT aMMOHUSI, HACBIIIIEHHBIA PacTBOP; MMKPUHOBAS KHCIIOTA, HACHIIICHHBIIN
pactBop; peakTuB Y pdenpmana; peaktuB Pons; peaktuB MmioHa; Moin61eHOBEIH peakTus (3,75%-HbIil pacTBOp
MonbaTa aMMoHUS B 16%-HOM pacTBOpe a30THOM KUCIIOTHI); HUTpaT cepedpa, 1%-Helil pacTBOp; XJ10pHy Gapus,
1%-He1ii pacTBOp; YKCYycHas KucinoTta, 10%-Helil pacTBOp.
OoopynoBanue. PaphopoBble CTYNKH C IlecTUKaMH, Gpap(opoBbIe Yallky, BOPOHKH, INTATUB C TIPOOUPKAMHU;
TJIa3HbIE MUINETKU; TUIEeTKH BMECTUMOCTBIO 1 1 5 MiI; GI0peTka BMECTUMOCTBIO 25 MJI; XUMUUYECKHE CTaKaHbI,
KOJIOOYKH, KapaH/alll 110 CTeKITy, QuiIbTpbl OyMaxkHbIe, (GUIIBTPBI U3 MapIIv, CII0)KEHHOW BTpOE.
MarepuaJ. MepliieyHas Kamuna
Padora 1. Iloaroropka marepuaJjia J1Jist MCCJ1eJ0BAHUS
Xoa pa6oThl. 6-8 r MBIIIIEYHOH TKaHU MMOMECTHUTH B (pappopoByIo CTYNKY, 3aauTh 30 MJI TUCTHLTHPOBAHHON BOJEI,
pactepeTs 1 poHUIBTPOBATh MOTYICHHYIO )KHIKOCT Yepe3 IBOWHOU M TPOHHOH ciioif Mapiu B KOOo4Ky. Tak
MOTY4aroT (GPAKIHIO MBIIIEYHBIX OEIKOB (JIOYMHHOBYIO), COJEPIKAILYI0 BOJOPACTBOPUMBIEC OEIIKH CAPKOIUIA3MBI.

OcraBiuyrocst Ha (GUIBTPE MBIILICUHYIO KalllUIly IEPEHECTH CHOBA B CTYIIKY, 3aJIUTh 4-5 MII pacTBOpa XJIOpHaa
Kanusi uin 8%-HbIM PacTBOPOM XJIOpUZA aMMOHHMsI, pacTepeTh B TeueHHe 2-3 MHHYT M NpoQuiIbTpoBaTh 4yepe3
OymaxHblii (QUIABTP BO BTOpy0 KoyOy. Takum o0Opa3om, NOJIy4alOT BTOPYIO (pakiuio OEIKOB MBI —
TJI00YJIMHOBYIO.

OcraBiyrocsi 1mocje BTOpOro (GHIBTPOBAHUS MBIIICYHYIO KalIWIly HepeHecTH B (aphopoByIO 4Yalleuky,
3aJIUTh TPOWHBIM O0OBEMOM BOABI M KUITUTH B TedeHHe 30 MuHyT. Ilpu 3TOM OCTaBHIMICS B MBIIIEYHOH TKaHU
0eJoK capKoJIEMMBI KOJUIareH IepeXOoJuT B JkelaTWH. ['opsumii pactBop mpoduibTpoBaTh depe3 OyMaskHBIH
¢$unbTp, OXNMAAUTh. DTO TPEThs (PPAKIH OCIKOB MBIIII — OCTIKH CapKOJIEMMBI.

C nexpio nosrydeHns 6e30e1KoBOro (GpriIbTpaTa Al OTKPHITHS SKCTPAKTUBHBIX M MUHEPAJIbHBIX BEIIECTB K 15
MJI BOJJHOTO 3KCTpakTa (nepBas (ppakiys) 100aBuTh 5 karensb 10%-Horo pactBopa yKCyCHON KHCIOTHI M HarpeTh /10
kunenust. OXJaanTb U NpoQUILTPOBATS.

Pabora 2.UcciaenoBanue 0€JIKOB MBIIIEYHON TKAHU
Xoa pa0oThl.

A. Anb0ymMuHoBast ppakuus

B 5 mpoOupox ormepuBaroT mo 10 kamenb BOJHOTO DJKCTPaKTa MBIINIEYHOW TKAHW W TMPOJCIBIBAIOT
CIIE/IIOLINE PEaKUH: OMYypEeTOBYIO, PEaKIMI0 OCAXJIEHUS C CYIb(OCANUIMIOBON KUCIOTOW ISl OOHapyKeHHs
6enka; peakiun Poist, MuiioHa, AjaMkeBuya - I U3y4EeHUs] aMHHOKHCIIOTHOTO COCTaBa Oerka.

Pe3ynbTarhl 3aHOCST B TaOIHILy, AETAIOT BEIBOBI.

b. I'nobdyannoBas ¢ppakums

Jnst oOHapykeHus! O€JKOB 3TOH (pakIMU HMCHOJIB3YIOT OMYpPETOBYIO DPEaKIHMIO W OCaJO04YHBIE PEaKIHH,
XapakTepHbIe Ui TJIOOYIMHOB. AMHMHOKHCIIOTHBIH COCTaB HM3YYalOT C IOMOIIBIO IIBETHBIX peakuuii. B mects
npoOHpoK oTMepuBaroT Mo 10 Kamenab COJEBOTO SKCTPaKTa M MPOJEIBIBAIOT OMYPETOBYIO PEAKLHIO, PEAKLIUI0
®ons, Muiiona, AnaMKeBHYa, OCaJOYHBIE PEaKIMU: 1)K SKCTPaKTy A00ABIAIOT MO KAIUIIM JUCTHIIMPOBAHHYIO
BOJY JIO0 TOSIBIICHUSI MYTH WJIM OCaJKa HE PACTBOPHUMBIX B BOJE TMTOOYIMHOB; 2) K IKCTPAKTy JOOABISAIOT paBHBIN
00BEM HACBHIMIEHHOTO pacTBOpa Cyib(aTta aMMOHMS — MPH MOITYHACHIIIEHNH TOH COJIBIO TIIO0YIMHBI BHINTAZAIOT B
0CaIoK.

Pe3ynbTarhl 3aHOCST B TaONHILy U 1€Tal0T BBIBOJBI.

B. Besaku crpombl

C pacTBOpOM JKeNaTHHA IPOJIENBIBAIOT I 00HAPYKEHUSI €T0 OMyPETOBYIO PEAKIINIO U OCATOUYHYIO PEAKIHIO
C CyJIb(OCATUIMIOBOM KUCIOTON. 3aTeM M3y4aroT aMHHOKHUCIIOTHBIM COCTaB ¢ moMomibio peakiuii doist, MusioHa,
AnamkeBu4a. Pe3ynbTaTsl 3aHOCST B TaOJNMIY M AETAIOT BHIBOABI.

BeJKkn MBIIIeYHON TKAHH

HassaHue OcapgouHble peaKkumn LieeTHble peakuunn BbiBoApb!
dpakuum 6uypetoBas donsa MwunnoHa | Apamkesu
Yya

1. AnbbymuHoBas
(BogHas)

2. [nobynuHoBasn
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(conesoi
3KCTPAKT)

3.
HepactBopumas
(6enku cTtpombli)

Pabora 3. O0Hapy:keHHE IKCTPAKTHBHBIX H MHHEPAJIBHBIX BEII€CTB MbIIIII]

Xon paboThl.

A. OTkpbiTHe KpeaTMHUHA. B mpoOupky Hamute 10 kamens Ge3benxoBoro ¢mmsTpata. 1o6aBute 1 mi
10%-noTO pacTBOpa THAPOKCHIA HATPHUA M 5-8 Kalelb HACHIIICHHOTO PacTBOpA MUKPHUHOBOHW KHUCIOTH. OTMETHTH
[[BET TOSBISIOIIETOCS OKpammBaHui. OOBACHUTH, KaKOE€ BEIIECTBO JaeT HAONMI0JacMOe OKpalluBaHHE C
MUKPUHOBOI KHCIIOTOM.

Bb. OrkpeiTHE MOJIOYHOIT KHCT0THI. B mpoOupky Hanuth 10 kanens peakruBa Y hdenpmana u npudaBisiTh
0 KaryisiM 0e30e1KoBbIi GriibTpaT. OTMETHUTH LIBET NOSBIIIOIETOCs OKpanuBaHusi. Ha uTo oHO yka3biBaeT?

B. O6napyxenne MHHepaJbHBIX BemlecTB. B Tpu mnpoOupkm Hanuth mo 10 kamens 06e30€IKOBOTO
¢unbTpara. B mepByro npoOupky nobaButh 1-2 kamim HUTpara cepeOpa. Bo BTOpyl0 — HECKOJBKO Karelb
MOJIMOJICHOBOTO pPEaKkTHBa, B TPEThIO — HECKOJBKO Kameib Xjopuna Oapus. PesympraThl 3aHectd B Tabiuiy U
C/IeNaTh BBIBOJIBL.

IKCTPAKTHBHBIE BellleCTBA MBIIIII]

HasBaHue paboThbl Uccnepyemblint maTepuan, Habntopaemble BbiBOAbI
peaKT1Bbl pe3ynbTaThbl

Temal4.
OcHaleHnue 3aHSITHSA:
PeakTuBBl. AMMOHHUI IIaBEeJICBOKHUCIBIN, HACBHIICHHBIM PacTBOP; MONHMOICHOBBIM pEakTHB; TMAPOKCHUI HATPHS,
10%-nsb1it pacTBOp; cyiabdar meau, 1%-Hbiid pacTBop; cynbdocanunuiaoBas kucnora, 20%-Hbli pacTBOp; PEaKTHB
Do, peakTUB MMJIOHA; cepHas KHCIOTa, KOHLIEHTPUPOBaHHASA; cepHas KucinoTa, 0,5%-Hbli pacTBOp; YKCyCHast
KHCIIOTa, KOHIIEHTpUpoBaHHast; puBanod, 0,1%-Hblil pacTBOp; aueratHblit Oydep, 1 H (pH=5,5).
O6opynoBanne. KonOrl, mpoOupky, mumeTky, GpapPopoBeie Yamky, OyMakHble (QUIBTPHI, MEPHBIC MIIHHIPHI HA
25 M.
Marepuan. KoctHast TkaHb, MOYa HOPMaJIbHASL M TATOJIOTUIECKAsL.

Pabora 1.M3yueHHe XHMHYECKOT0 COCTABA KOCTHOW TKAHH

KocTHast TKkaHb COCTOMT M3 MUHEpalbHBIX BemecTB (50-60% ee macchl), opranmdeckoro Bemectsa (30%) u
BobI (10-20%). Ckener — riaBHoe neno ¢ocdopa u Kagpuus. Y B3pOCIOro YENOBEKA B CKEJETE COCPEIOTOUYEHO
oxouo 1200 r kanbius. 530 r pocdopa, 11 r maraus. Oprannyeckoe BeiecTBo Ha 95% COCTOMT U3 KOJUIareHa.

A. OfHapy:KeHMe HEOPTaHMYeCKHX COCTABHBIX YacTell KOCTHON TKaAHM

Heoprannueckue BemiecTBa M3BICKAIOT W3 KOCTHOW TKaHM PAacCTBOPOM CEpHOIl KHCIOTHL. C 3TOil Ienpio B
KOJIOYy TIOMEMIAlT 5 T KocTHO#M Tkanu. 25 mi 0,5%-HOro pacTBOpa CEpHON KHCIOTHI U OCTABJISIOT CTOSTh Ha 24
Jaca.

Xoa padoTsl.

OtkpbiTHe cojieli Kaapmusa. K 1 M CepHOKHCIOTHOH BBITSDKKH MPUOABUTH 1-2 KAl HACHIIIEHHOTO
pacTBOpa IaBEJIEBOKUCIOT0 aMMOHHMS. BhIlagaeT HepacTBOPUMBIN 0CaJOK IIaBEIEBOKUCIIOTO KaJbIUsL.

OTkpbiTHe cojeii MmarHus. JKuzakocTh, IIOJyYeHHYIO TIIpH TPOBEAECHHM NpeAablayiieil  paboThl,
npoduieTpoBaTh M K (QUIBTpPaTy 100aBUTH 2-3 KalulM KOHIIEHTPHPOBAHHOIO pacTBOpa aMMHuaka. Belmamaer
HepacTBOPUMBIH 0canok GpocOpHOKNCION aMMHAaKMarHe3HH:

MgHPO4 + NH,OH — MgNH4PO4 + H,0

OtkpoiTHe coJieil ¢ochopHoii kucaoThl. B mpobupky Hammte 10 Kamemp MOTHOIEHOBOTO PEakTHBA,
JI00aBUTH PaBHBIA 00BEM CEPHOKHCIOTHON BBITSDKKH M KUISITHTH 10 TIOSBICHUS JTMMOHHO-XEITOTO OKPALTHBAHMS.
Ipu OXIMaKICHNH BBITTAACT JKETHIN 0camoK GpochopHo - MoinbaeHOBOKHCIOTO aMmMmouust (NH4)3PO4*12Mo0Os.

b. M3yyeHne aMHHOKMCJIOTHOTO COCTABA 0CCeMHA (0CCeHHA)

OcraBurytocs nociie 00padOTKH CEpPHOI KHCIOTOH OpraHMYecKyr0 YacTh KOCTHOW TKaHU KUIIATUTH B TCUCHUE
15 muHyT ¢ 20 M3 JUCTHIUIMPOBAaHHOHM BOxbl. C IOJyYEeHHBIM PacTBOPOM Iocie (HILTPOBAHUS BBIIIOIHUTH
peakuuu 11l oOHapyskeHus1 Oenka (OmyperoBas, peakuust ¢ CyIb(HOCaTUIMIOBONH KUCIOTOM) M JUIs U3y4EHUs €ro
AMHUHOKUCIIOTHOTO cocTaBa (peakuuu Do, Munnona, AgaMKeBHYa).

Pabota 2. KauecTBeHHasi mpo6a Ha cyJb(aTHPOBaHHbIE ITIOKO3AMHHOTIMKAHBI B MOYe

310pOBHIH YETOBEK 3a CYTKH ¢ MOUYOH BhIAesaeT 10 MI' MIMKO3aMHHOTJIMKAHOB. BenmunHa KCKPEIH dTHX
OGMOTIOIMMEPOB MOXET TOBBIIIATHECS MPU PEBMATH3ME, MOIMAPTPUTAX, XUPYPTUUECKHX TPaBMax, a TaKkkKe IpH
HACJIEJCTBCHHON MATOJIOTHH — MyKoTonucaxapuio3ax. I[Ipn HeKoTopeIx (opMax MyKOIOIHCaXapUI030B y AETEH B
CYTKH ¢ MOUOH BbIAenseTcs 10 S00 Mr 1 BbIIIe CyIb()aTHPOBAHHBIX MIMKO3aMUHOTIIHKAHOB.
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IHpunyun memooda. CynbdaTupoBaHHBIE INMKO3aMUHOTIMKaHBI 1pu pH 5,5-6,5 crocoOHBI KOJIMYECTBEHHO
B3aUMO/ICIICTBOBATh C pUBAHOJIOM, YTO COIPOBOXKAAETCS MOMYTHEHHUEM PAacTBOpA.

Xon paborel. B nBe mnpoOupku BHectH mol-1,5 Mu npodwibTpoBaHHOM MouM (WM pacTBOpa
XOHJIPOUTHHCYIb(]aTa) u Mo 5 kamenb arnerarHoro Oydepa. B onny u3 mpoObupok (ombIT) 100aBUTH 5-6 Karelb
pactBopa puBaHosia. [IpoOupkm cpaBHUTH Ha TeMHOM (oHe. Moua, cozaepxamias CynbhaTHpOBaHHBIC
TITIOKO3aMUHOTIIUKAHBI BBIIIIE HOPMBI, MyTHEET (TI0JI0KHUTENbHAS Pooda).

2.5. HpOBeneHne KpPYIJioro €roJia mo reme «buonornueckas Xxumus B peuicHnn HpO(i)CCCI/IOHaIH)HI)IX

3a1a9»

OIIK-2 Cnoco0eH npuMeHSITH 3HaHUS 0 MOP(}oPYHKIHOHATHHBIX 0COOEHHOCTAX,
(pU3HOJIOTHYECKUX COCTOSIHUAX U MATOJOTHYECKUX MPOLEccax B OPraHn3Me
4yeJIOBeKa JIJIsl pellieHns mMpogeCcCHOHAIBHBIX 327124

3HaTh OMOXMMHUYECKHE TPOIIECCHI, MPOTEKAIOIINE B OPTaHN3ME YETIOBEKa

YmeTh MHTEPIIPETUPOBATH MOTyYeHHBIE MaTepHaITbl (Ha MpuMepe OMOXUMHUYECKHX aHATTN30B
KpOBHU, MOYH, U T.I1.).

BJ'Ia,I[CTL HaBbIKaMH MOACIIUPOBAHUA 6I/IOXI/IMI/I‘-I€CKI/IX AaHaJIN30B nmpu Pa3IMYHBIX
MATOJOTUYECKUX COCTOSTHUSIX

3. [Ipome:KyTOUHASI aTTeCTALMS
@opmMa NPOMeKYTOUHOIH ATTECTALUH - IK3aMEH
3.1. Bonpocsl k 3k3ameny (OITK-2):

1. IIpenmer u 3amaum OMOJIOTUYECKON XUMKH. BaskHelIIIne OTIIMYUTENbHBIC TPU3HAKH )KHUBON
MaTepuu, ypOBHU €€ CTPYKTYypHOH opranuzanun. OCHOBHBIE pa3/ieNbl U HAIIPABICHUS B OMOXUMUH.
DyHIaMEHTaNbHOE U IPUKIIALIHOE 3HAaUCHHE OMOXUMHUU.

2. Knaccudukanus u GU3NKO-XMMHUUECKHE CBOMCTBA MPOTEUHOTCHHBIX AMUHOKHUCIIOT.
Knaccudukanms 6€1K0B: IPOCTHIE U CIOXKHBIE, IIOOYISpHBIE 1 GUOPUILIAPHBIE, MOHOMEPHBIC U
onuromepHslie. HU3NKO-XMMUYECKHE CBOIICTBA OENKOB: paCTBOPUMOCTh, aM(OTEPHOCTb,
MOHU3ALMS, TUAPATALIUS, OCAXKICHHE.

3. YpOBHH CTPYKTYpHOI OpraHuzanuy O0€iKoB: IepBUYHAs, BTOPHYHAS, HAIBTOPUYHAS, TPETUYHAS H
YeTBEPTUYHASI CTPYKTYPBI, TOMEHBI, HAJMOJIEKYJISIPHBIE CTPYKTYPBI. CBSI3H, TIOJIEPKUBAOIIIE
CTPYKTYpHI OemKa: 1ucynb(uaHble, HOHHbIE, BOOOPOAHBIE, ruapodoOHbIe. B3anMocBs3b
CTPYKTYpHI U QyHKIMH. JleHaTypalus 1 peHaTypamusi.

4. OyHxnum OETKOB: CTPYKTYpHAs, KaTATUTHYECKAsl, TPAHCIIOPTHAS, PELIENITOPHAs, PETYJISITOpHAs,
3alUTHAs, COKpaTuTesbHas. CBoWcTBa MPOCThIX OenkoB. ['ucToHbl, ansOymMuHbl. CTPYKTypHBIE
Oenku: TyOyJIMHBI, KEPaTHHBI, KOJIUIAreH, 3JaCTHH.

5. Muornobun u reMoriioduH. ['eMOoTTI00uH: CTPYKTYypa, CBOHCTBA, BUBI, BO3pACTHBIE H3MEHEHUS
Ka4eCTBEHHOT'O M KOJIMUYECTBEHHOI'0 COCTaBa B KpoBU. ['eMornobun A - 1C 1 ero KIuHAYeCKoe
3HaYEHHE.

6. IlpousBomHbIe reMOrIOONHA. AHOMAIbHBIE TeMOTI00HHBL. CeprOBUAHO-KIETOUHA aHEMHS U
tanaccemusi. KoHpopManmoHHble U3MEHEHHST M KOOTIEpaTHBHBIC B3aUMOJICHCTBUS CyOheTUHHIL
remoriobuna. dddexrt bopa. Pois 2,3—-6uchochornmuuepara.

7. PoJb MpOTEOMHKH B OlIEHKE MATOJIOTHYECKUX cOcTOsTHUA. [ToHsTHE 00 a30THCTOM OanaHce.
[epeBapuBanre 1 BcachiBaHKE MHUIIEBHIX OEITKOB. [IpOTEHHA3BI )KEMYIOUHO-KUIIEYHOTO TPAKTA:
NIETICUH, TACTPUKCUH, PEHUH, TPUIICUH, XUMOTPHIICHH, 3K30MeNTHAa3bl. | acTpoMHTeCTHHALHBIE
TOPMOHBI, UX poJib. bakTepuanbHoe paciierieHue HEBCOCABIINXCS B KUIIEUHUKE aMUHOKHUCIIOT.

8. BoaopacTtBopuMbIe BUTAMUHBI (THAMHH, pUOO]IaBIH, HUKOTHHAMHU/I, TMPUIOKCHH, TTAHTOTCHOBAS
KHCJIOTa, KOOAIaMHHBI, (OJIHEBasi KUCIOTa, OMOTHH), KaK NPeIIeCTBEHHUKHA KOPepMEHTOB.

9. KupopacrBopumbie ButamMmuHbl:A, D, E, K, F n ux 6uonorudeckas pons. [I[poBUTaMUHBI, aKTUBHBIE
¢dopmbl BuTaMrHOB A U D. ['MIMOBHTaMHUHO3bI, aBUTAMUHO3BI M THIIEPBUTAMHHO3HI,
MATOJIOTUYECKUE MPOSIBIICHUSI ITPU 3TUX COCTOSHUIX. BroXuMmueckasi XapakTeprcTHKa MMaToreHe3a
paxuTa u 0CTeonopo3sa.

10. OGue npeacTaBiIeHUs O Katajause (IHEpreTudeckas JuarpaMma peakinu, MepexoiHoe
COCTOSIHUE, DHEPTHSI aKTUBAIINH ). MeXaHU3MbI KaTalin3a. 3aBUHCUMOCTh AKTUBHOCTH (PEPMEHTOB OT
temmneparypsl U pH cpensl. Exununel aktuBHOCTH hepMeHTOB. CiemupUIHOCTD ACUCTBHS
(bepMeHTOB.

11. Kodaxrops! 1 kopepMeHTh. MHrnOMpoBaHue akTHBHOCTH (hepPMEHTOB: 00paTHMOE, HeOOpaTHUMOeE,
KOHKYPEHTHOE, HEKOHKYpeHTHOe. Peryssinus ckopocTel cuHTe3a U pacnajga (pepMeHTOB.
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

Wnpyknust u penpeccus CUHTe3a (pepMEHTOB.

KomnaprmenTauus GpepmenToB. Ajutoctepudeckas peryisinus. MTHruOuposanye 1o npuHIUILY
oOpatHo# cBsi3u. KoBanenTHast Mogudukanus GepMeHTOB: OTpaHUYCHHBIH IPOTEOIN3
npohepMeHTOB, pochopunupoBanue u ehochopruiupoBaHue.

Knaccudukanus n Homenknatypa gpepmerToB. M3odepmentsr. Opranocnenndudeckre GepMeHThI.
DH3UMOIMATHOCTHKA U DH3UMOTEpanusl. beakoBbie HHTHOUTOPHI (pepMeHTOB. MTHTHOUTOPHI
(epMEHTOB KaK JieKapCTBEHHbBIE Mpenapathl. HacieacTBeHHbIE SH3UMONIATHH.

IIpakTraeckoe 3HadeHNEe aHaHM3a N30GepMEHTHBIX crieKTpoB B kpoBu (JIJI', KOK, menounas
¢docdaraza, pochormokomyraza u ap.). [lpumenenne hepMeHTOB Kak aHATUTHYECKAX PEareHTOB
npu J1abOpaTOPHOI JUAarHOCTUKE (ONpeAeIeHUE TIII0KO3bl, MOYEBOH KHUCIIOTHI, XOJIECTEPHHA H T.1I.).
OH3UMOTepanus.

XUMHUYECKOE CTPOCHHUE TPUALMITIINIEPOIIOB, ruepodocdonunuaos, CHUHTOIUITUAOB,
cTepouaoB. JIMMUAHKINA cOCcTaB OMONIOrHYecKuX MeMOpaH. AMGHUHIbHAS TPUPOIa MEMOPaHHBIX
JUMUAOB.

TexydecTs MeMOpaH, BIUSHUE Ha HEE KUPHOKUCIOTHOTO COCTaBa MEMOPaHHBIX JINIIHIIOB,
MOJIMBAJICHTHBIX KATHOHOB, XoJiecTepoisia. MeMOpaHHbIe O€NKU: HHTErpajbHbIC U
nepudepudeckue. Acummerpust MemOpan. Coopka meMOpaH.

MukpoTpaHCIIOPT: TACCUBHEIHN TpaHCTIOPT (TpocTas 1 obnerdyeHHast udy3us), aK THBHBINA
TpaHCTIOPT (TIEPBUYHBIA W BTOPUYHBIN). YHHIIOPT ¥ KOTPAHCIIOPT (CHMIIOPT W aHTHIIOPT).
BenkoBbie kKaHABI M OEITKK IEPEHOCUUKH. MaKpOTpaHCIOPT: SHAOUUTO3 (IMHOLUTO3 1
(aroruTo3) u 3Kk301UTO3. JKUAKOCTHBIN U aICOPOIIMOHHBINA THHOIUTO3.

OxaliMJIeHHBIE SMKH U TTy3bIpbKHU. Ponb knmaTpuHa. JInzocomsr, ammapat ['onbmxu 1 MeMOpaHHBII
TpaHcHopT. JIMIOCOMBI KaK MO/IEh OHMOJIOTHIECKUX MEMOpaH U TpaHCIIOpTHAs popMa
JIEKapCTBEHHBIX MIPENapaToB.

Memb6pannsie petentopsl. Ctpoerne G-0enkos. O0pazoBaHNe BTOPUYHBIX IOCPETHUKOB:
IIMKJIMYECKUX HYKJIECOTHIOB, HHO3UTOATpU(OCchaTa, muanunrmuieposa. Pors Ca®*. Buast
NpOTeMHKHHA3. MeTabolnieckne N3MEHEHHUS B OTBET Ha CUTHAILHBIE MOJICKYJIBL.
BayTpukieTouHas nepenaya CUTHaja.

OObmMmeH c okpyxaromieil cpenoit. [lepeBaprBaHre OCHOBHBIX MHUIIEBBIX BELIECTB ((KUPOB, OEIKOB U
yrieBoioB). Merabonu3m: aHabonnveckue, katabonmueckie u aM(puOOINIecCKUe PeaKiiny.
Crenuduyeckue u obmume mytu katadonusma. OKUCTUTENBHOE JeKapOOKCHITUPOBaHUE
MUPOBHHOTPAHOM KUCIIOTHI: CTPOCHUE MUPYBATACTUAPOr€HA3HOT0 KOMIUIEKca ((hepMEHTHI 1
KO(hepMEHTHI).

Huxin nrumorHON KHCTOTH (TTKI Kpebca): mocme1oBaTenbHOCTE PEAKITNil M XapaKTePUCTHKA
¢bepmentoB. Peaknus cyocTpatHOro ¢pochopHInpoBaHus B IUKIIE JJUMOHHON KHUCIIOTHI,
MaKpO3pIrUIecKre COeqUHEHHUs. DHepreTHiecKas u iactudeckas ¢pyHkuun nukina Kpeodea.
Perynsiust akTHBHOCTH IHPYBATACTHPOTEHA3HOTO KOMILIEKCA W IIMKJIA TUMOHHOM KHCJIOTEHI.
Knaccudukanus okcuaopeayKTas: OKCUAa3bl, IeTHIPOreHas3bl, MIEPOKCHIa3bl, OKCUTEHA3BI.
MuToxoHIpralbHBIE © MUKPOCOMAIbHBIE MOHOOKCUT€HA3bI: CTPOCHUE U OMOJIOrn4ecKas polb.
Opranau3zaiyst JeIXaTeIbHON 1IeTTH MUTOXOH/IPHIA: MYJTbTU(EPMEHTHBIE KOMIUIEKCHI, TIEPEHOCUUKU
ANEKTPOHOB. XeMuocMoTHueckas Teopus. OOpa3oBaHHe 1 UCTIOIB30BaHHUE dIIEKTPOXUMUIECKOTO
norernuana (AuH"Y). TIporonnas AT®-a3a 1 TpaHCIIOPTHBIE CUCTEMBI MUTOXOHIPHIA.
OxucnurensHoe hochopunuporanue, kodaduipent P/O. [pixaTenbHblii KOHTPOJIb, UHMMOUTOPSBI
JBIXaTeIbHOW 1IETI M Pa30OLIUTENN C OKUCIUTEIBHBIM (HOChHOPHITUPOBaHNEM. DHEPreTHUECKUH
00MeH M TeTUIONPOAYKIIHSI.

AxTuBHBIE POPMBI KUCIIOpOJIa: 00pa3oBaHue, TOKCHUecKoe elicTBue. [lepekncHoe okucieHne
MeMOpaHHBIX JIUIUAO0B. MeXaHU3MBbI 3aLIUTHl OT TOKCHYECKOTO AEHCTBHS KUCIOPOJA.
[IpookcHaaHTBl M aHTHOKCHIAHTHI.

Crpoenmue, cBOWCTBa U (DYHKIIMA OCHOBHBIX MOHO-, OJIUTO- U TToJIrcaxapuaoB. O0mme myTH
00MEeHa TIIFOKO3bI B KIIETKE.

CuHTe3 1 pacnaj rMKoreHa. MexaHn3M BeTBIeHHUs TIMKoreHa. KoBaneHnTHas Moanpukanus u
AIJIOCTepHUECKasl PEryJISIus TIIHKoreH(pochopuiasbl U MINKOreHCHHTa3bl. MeXxaHu3M
CUHXPOHH3AIIUH MBIIIEYHOTO COKPAIEHUS U TTIMKOTeHONU3a. [ THKOTeHO3BI.

['muxonu3: mocnenoBaTenbHOCTh peakuuil. [ mukonuTnaeckas okcuaopeaykuus. CyocTpatHoe
dochopuupoBanue.

KitroueBble peakiiuy INIIOKOHEOTeHe3a U €ro OMOJIOTMYecKoe 3HaUCHHE. AJIIOCTEpUYECcKast
perynsinus GepMEHTOB IIIHKOJIN3a U TII0KOHeoreHe3a. Poib hpykTo30-2,6-Oucdocdara.
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Peaxnmu neHTo3o0¢ocdaTHOro myTH IMpeBpanieHus rioko3sl. O0pa3oBaHNe BOCCTAHOBUTEIBHBIX
9KBUBAJICHTOB U PUO03bl. UeTHOUHBIE MEXaHU3MBI IEPEHOCA BOCCTAHOBUTEJIBHBIX S9KBUBAJICHTOB
U3 [IUTO30JIs1 B MATPUKC MUTOXOHIIPUIN — yOpaTh!

MeTtabonu3M GpyKTO3BI U TANaKTO3bl. Perymsius ypoBHs TITIOKO3bI B KPOBH. VICTOUHHMKH TTTIOKO3BI
kpoBu. L{ukn Kopu u 1iirok030-anaHuHOBBIA HHUKIL. [104eUHBIN MOPOT AJIs NNIFOKO3bI, TIFOKO3YPHUSL.
TonepaHTHOCTH K ITIOKO3E.

OOMeH >KUPHBIX KHCIIOT. AKTHBALUS U TPAHCTIOPT KUPHBIX KUCIOT B MUTOXOHAPUH. PoJb
KapHUTHHA. [3-OKHCIICHUE HACBIIICHHBIX U HEHACBHIICHHBIX JKUPHBIX KHCIOT C Y€THBIM YHCIOM
aToMoB yriiepoza. CHHTE3 U HCIIOJIb30BaHNE KETOHOBBIX Tel. [ unepkeToHeMus, KETOHYpHs,
aIuI03 IIpU caxapHOM aAnadeTe U ToJ0JaHNH.

buonoruueckas ponb o-, ®- ¥ IEPOKCUCOMAIIBHOI'O OKHUCIIEHUS JKUPHBIX KUCIOT. OOpa3oBaHue
ManoHmI-KoA. [lanbMuTaTCHHTA3HBIA KOMITIEKC: CTPOSHUE, TIOCIEA0BATEIEHOCTE PEaKITHi.
HcTOYHNKY BOCCTaHOBUTENBHBIX AKBUBAJIEHTOB. MUKpOcOMallbHas CHCTEMA YJIMHEHUS )KUPHBIX
kucinoT. OOMEH MOJMHEHACHIIEHHBIX JKUPHBIX KHCIOT. OOpa3oBaHKe 3MKO3aHOUAOB, UX
OMOJIOTHYECcKast POJIb.

CuHTe3 U pacnaj TPHALWITIUIEPOIOB U MUIEepodhochONUIHIOB: TOCICA0BATEIHLHOCTD PEAKIIUIA.
Pazmuuus cunteza TAIT B meuenu u sxupoBoil TkaHU. B3auMornpespatieHue
rimnepodoconunuos. KupoBoe nepepoxxacHne nedeHu. JIMnorpomnasie GakToOpHI.

CuHTe3 xXoecTeposa; peakuuy 00pa3oBaHUsl MEBAIOHOBON KUCIOTHI. Peryssiuus akTHBHOCTH
I'MI'-KoA-penykra3sl. DKkckpenus xonectepoia. JKemrdHsle KUCIOoTH (TEpBUYHbBIE U BTOPUUHBIE).
TpaHCTIOPTHBIE TMTIOTIPOTENHBI: CTPOeHHE, 00pa3oBanue, GyHKIMH. Anodenku. Poib
JTUTONIPOTENHINTIA3HI U JISMUTHH-X0JIecTepuH-arunTpanchepassl (JIXAT). Merabomnsm
TUTa3MEHHBIX JTUIOIPOTEHHOB.

[Maronorumn TUMUAHOTO OOMEHA: aTEPOCKIEPO3, OXKUPEHHUE, )KUPOBas JIereHepalys eYcHH,
JKeITYHO-KaMeHHas 6one3Hb, munuao3sl. Koaddunuent ateporennoct. ['opMoHanbHast peryssinus
JIUTIOIKM3a U JIUIOTeHe3a.

TpaHCTIOPT aMUHOKHUCIIOT B KJIETKY. Pacmaz OekoB B TKaHSX C y4aCTHEM MPOTEacoM U
KaTEeTCHHOB. Je3aMUHNpOBaHE aMUHOKHCIIOT: PAMOE (OKUCIUTEIbHOE U HEOKUCIUTEIBHOE),
Henpsimoe. TpaHcaMuHHpoBaHUE. AMUHOTpaHC(epasbl, UX MCIOJIb30BaHUE B SH3UMOIUArHOCTHKE.
O6e3BpexMBaHNE aMMHaKa: BOCCTAaHOBUTEILHOE aMHHUPOBAHNE 2-0KCOTIIyTapaTa v CHHTE3
riryraMuHa. OpHUTHHOBBIN IIUKJ CHHTE3a MOYEBHHBI. TpaHCIIOpT aMMHaKka. [ JII0K030-aaHMHOBBIH
LUK ¥ TPAHCHOPT IyTamuHa. | nnepammonneMun. [ myTaMnHasza nmouek, KOMIEHCAMs alua03a.
BBeneHre aMUHOKHUCIIOT B OOIIUH ITyTh KaTaboIM3Ma | TIIoKoHeoreHe3. JlekapOoKcHiIpoBaHue
aMHUHOKHUCIIOT. BroreHHble aMUHBI: 00pa3oBaHue, OnoJoruyecKkas posib M MHAKTHBAITHSL.
ITonuaMuHbl: OMOTIOrUYECKas pPoib.

Pacnan rmmuumHa n MeTabon3M ogHOYTIepoJHbIX Tpynn. OOMeH ceprHa U TPEOHHHA. S-
a/ICHO3WIIMETHOHWH, Peakini MeTHIpoBaHus. CHHTE3 KpeaTuHa: OHOJIOTHYECKas! POJlb,
KJIMHAYECKOE 3HAaYECHHUE ONpeIeNICHUs B MOYE U IIJIa3Me KPOBU KpeaTHHA M KPeaTUHHHA.
[3-aaHWHOBBIE AUTIENTUABI: KAPHO3WH U aH3EpHH, UX Onojormyeckas posib. OOMeH GeHnIaIaHHa
U Tupo3uHa. OeHWIKETOHYpHSl, AJIKaTOHYpHS, ansOnHN3M. OOMeH TpuntodaHa.

Crtpoenue, cBOMCTBa U (DYHKIMH HYKJIEHWHOBBIX KUCIOT. [Ipeacrapnenne o OMoCHHTE3e MyPUHOBBIX
HyK1e0TU10B. Posib @PII®. ITpoucxoxaeHue aToMoB IypuHOBOro koibla. UM® kak
npeamectBeHHUK AM® u ['M®. Perynsuus cunTe3a myprHOBBIX HyKIeoTH0B. Karabonmnsm
ITypUHOBBIX HYKJIEOTHIOB. [lyTH pereHepanum myprHOBBIX HyKi1eoTHI0B. Hapymenus
MeTabo3Ma IMypuHOB: mojarpa, cuaapom Jlema-HaiixaHa.

CuHTe3 TUPUMHINHOBBIX HyKIeoTHI0B. CHHTE3 Je30KCUPUOOHYKICOTHIOB. cions30BaHme
MHTMOUTOPOB CHHTE3a JIE30KCUPUOOHYKICOTHIOB B XUMHOTEPAIIMHA OHKOJIOTHYECKUX
3aboneBanuii. Perymsinust cuaTe3a mupuMUIMHOB. KOHEUHBIE MTPOIYKTHI paciajia MUPUMH/ITHOB.
Hapymienus Metabonu3mMa MUPUMUAIHHOB.

Penmukanus. Crpoenue perumnkarusHoi Buiku. JJHK-nonmumepasa. JIHK-nurasza. ®@parmeHTsl
Okxka3zaku. [lerpananus u penapanus JJHK.

Tpanckpunuus: mpoMoTopsl, TepmuHatopsl. JJHK-3aBucumas PHK-nonumepasa. I[Iponeccunr
PHK. Maunsie ssnepusie PHK, ux Ouonoruyeckas poins. ['enernueckuii kon. T-PHK, ctpoenue n
¢ynkuun. Pudocomsr.

Orampl cuHTe3a OeNka (MHUITMAIINS, DJIOHTaIus, TepMuHaIus). [locTTpancusamunonHas
Moandukanus. @onaunar. KoBaneHTHBIE TpeoOpa3oBaHys pauKagoB aMUHOKUCIOT. IHTHOUTOPEI
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CHHTE3a HyKJICHHOBBIX KUCIIOT U Oenka. Perynsius MaTpuaHbIX OMOCHHTE30B.

Cunre3 6emka Ha IpuMepe CHHTe3a reMorioonHa. OOMeH kene3a. I eMorIoOnHOIaTHH.
XKenesonedhunuraeie anemun. Pacniag remoriioOMHa B TKaHsIX: 00pa3oBaHue OWIMpyOuHa, ero
JalbHeHIe npeBpaieHus; Cyap0a >KeTYHbIX TUTMEHTOB.

OO0mue peAcTaBIeHHS O KENTyXe U €€ BapuaHTax (TeMOIMTHIecKas, 00TyparroHHasi,
MIApPEHXNMAaTO3HAas; )KeITyXa HOBOPOXKICHHBIX). JlMarHOCTUYEeCKOe 3HAUEHUE OMPEEIICHUS
OMIIMPYOMHA U IPYTUX KEITYHBIX TUTMEHTOB B KPOBU U MOYE.

KpoBs — wacTe BHyTpeHHEH cpepl oprann3mMa. | maBHene (pyHKIINH KPOBU. beKoBbIi criekTp
T1a3Mbl. ATBOYMUHBL, MX TPAHCHIOPTHAS (DYHKINS U BKJIaJ B OHKOTHYECKOE JaBIIEHUE TTA3MBI.
I'moOynuHbl, UX XapaKTEepUCTHKA.

OO0u11e 3aKOHOMEPHOCTH ACHCTBHS KACKAJIHBIX MMPOTEOJIMTHYECKIX CUCTEM KPOBH; UX
B3aMMOCBSI3U B OCYIIIECTBICHNH 3aIIUTHRIX (PYHKIHNA. Poib aHTHTIpOTENHA3 MJ1a3MBl. DHAOT€HHBIE
WHTHOUTOPHI IpoTenHa3 (anb(da-1-aHTUTPUIICHH, aHTUTLIA3MUH, alb(a-2-MakpoTJIO0YIIHH U JIp. ).
Benku «octpoii ¢a3er». benku-nepeHoCUnKn HOHOB METAIJIOB (TpaHC(heppHH, LIEPYIOIIa3MUH).
Baxreiime npecTaBUTeNH TIIMKOMPOTEHUIOB IIa3MbI KPOBH: TAITOTIIOOWHBI, HHTEPPEPOHBI, 01-
AHTUTPUIICHH, 0-(DEeTOMPOTENH, IMMYHOTIIOOYINHBL. DepMEHTHI TIA3MBI: «COOCTBEHHBIE» U
MOCTYTAIOIINE MTPH MOBPEIKACHUH KIIETOK. JlnarHocTuieckast IEHHOCTh aHan3a (pepMEHTOB
ra3mbl. HeOenkoBbie opraHndecKre KOMIIOHEHTHI TIa3MBbl.

Baxneiiue azoTconepxaliye coeIMHEHNsI KpoBU. MUHEpallbHbIE BEIIECTBA KPOBU:
pacnpezaeneHre Mex1y MIa3Moi U KIeTKaMH; HOpMalbHbIe TUana30Hbl KOHIEHTPAIUi
BOXHENIINX U3 HUX. DOPMEHHBIE JIEMEHTHI KPOBH.

OcoOeHHOCTH MeTa0oIM3Ma B 3PUTPONUTAX U JIeWKoruTax. OCHOBHBIE 3aKOHOMEPHOCTH
(GYHKIMOHUPOBAHUS M B3aUMOCBSI3b PEHUH-aHTHOTEH3MH-AIIb0CTEPOHOBOM 1 KAJUIMKPEHH-
KHMHUHOBOW cUCTeM. Ba3oakTUBHBIC eNTUIBL. JbIXaTenbHas GYHKIUS KPOBH.

MounekynsapHble MEXaHU3MbI Ta3000MEHA B JIETKUX U TKaHAX. KHHETHKa OKCHTeHUPOBaHUS
MHUOTJIOONHA U TeMOTJI00nHA. byepHbie cucTeMbl KpoBH: OnkapboHaTHas, ¢hocdarHas, OenxoBas
1 reMorno0nHoBast. [IpuirHBI pa3BUTHS U GOPMBI AIHI03a U alIKaJlo3a.

I'emocTta3. OOmias xapakTeprcTHKa OTAETbHBIX dTanoB. Kiaccudukaiys 1 HOMEHKIIATypa
(hakTOpOB CBepTHIBaHUS KPOBU. KackaaHbI MEXaHU3M aKTUBAINN (EPMEHTOB, YIACTBYIOIIUX B
mpoliecce reMocTasa.

[IpeBpanienue pudpuHorena B GpudpuH, oOpasoBanue Tpomba. PUOPUHOIN3. AKTUBATOPHI
TUTa3MUHOTEHA U TIPOTEOJIMTHYECKUE (DEPMEHTHI KaK TPOMOOIUTHIECKUE JIEKAPCTBEHHBIE CPE/ICTRA.
Ponp ButamuHa K B cBepThIBaHNHN KPOBH.

I'opMoHanbHas perymsiys Kak MEXaHH3M MEXKIIETOUHON M MEXKOPraHHON KOOpAWHAIIMK O0OMeHa
BemiecTB. KIeTKU-MUIIIEHH 1 KIETOYHBIE PEIeNITOphl TOPMOHOB. [ OpMOHBI THITOTaNIaMyca:
TUOEPUHBI ¥ CTATHHBI.

I'opmonsl runoduza. [IOMK xkak npenmectserauk AKTT, B-nmunorponrHa, sHIOPGHHOB.
CTpoenue 1 GHONOrHYecKas PoJlb BA30NPECCHHA H OKCHTOLMHA. Mo icoepiKanye ropMOHbI,
cTpoeHue u OuocuHTes. Mi3MeHeHne oOMeHa BEIECTB IPU THIIEPTHPEO3E M THIIOTUPEO3E.
Perynsmus gochopHo-kanmpIieBoro oOMeHa, yqacTie MapaTropMOHa U KaJIbIIMTOHWHA, aKTHBHBIX
¢opm ButamuHa D. 'opMoHBI momxkeny104HOI xene3bl. CTpoeHne, MEXaHU3M ACHCTBUS
WHCYJIMHA, TIIIOKaroHa. buocnHTe3 U pacmnaj agpeHaanHa.

I'opMOHBI KOPBI HAIMTOYEYHUKOB: MUHEPAJIO- U TIIFOKOKOPTUKOUABI. [1010BbIE TOPMOHBI: MYy>KCKHE
Y JKEHCKHeE, BIMSHUE Ha OOMEH BellecTB. | nnep- u runonpoayKIus TOPMOHOB.

Buonoruyeckas poib BOJIbl, €€ pacipesie]icHue B Oprann3Me, NoTpeOHOCTh, OCHOBHBIE HCTOYHUKH,
MyTH BBIJIENEHUS. Perynsius BoIHOT0 0OMeHa: allbJJOCTEPOH U Ba30MIPECCHH, CHCTEMAa PEHHUH-
aHTHOTEH3MH-AJIBIOCTEPOH; aTpUOoNenTuH A u aTpuornenTiH B. banaHc Boabl 1 ero BO3MOKHBIE
HapyLIeHHUs, CBA3b C 0OMEHOM MHHEPAJIbHBIX BellecTB. buoxnmuueckue MexaHHU3Mbl
BO3HUKHOBEHHS TOYEYHON TUTIEPTOHHUH, OTEKOB, IETHIPATAIIH.

CaoiicTBa 1 coctaB MouH. Opranuueckue KOMIIOHEHTHI HopManbHOU Mouu. [laTonornyeckue
COCTaBHbIE YaCTH MOYH, METOABI UX 0OHapyxeHus. [IpoTernHypusi, ToKo3ypus. ModeBble KaMHH.
®apmarieBTHUECKas OnoxumMus. [I[puMeHeHre OMOXMMHYECKNX 3HAHUN 1 METOJIOB B TEXHOJIOTHH
JIEKapcTB, (hapMaleBTUIECKONH XUMUH, (PapMaKoJIOTHH.

Hcnonk3oBanue pepMeHTOB B MeIUIIMHE U (DapMaIleBTUIECCKON IPOMBIIINIEHHOCTH. broxumus —
OCHOBa OHModapMaIuu.

JlexapcTBa kak dyxepoanble coennaeHus. Cyap0a JiekapcTB B opraHu3Me (BcachIBaHUE,
COOCTBEHHO MeTa0O0JIN3M, BBHIBEICHHE HUIIM HAKOTJICHHE).
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67. ®da3pl MeTabOIM3Ma JICKapCTB: MOAU(DUKALINSA U KOHBIOT ALl

68. OcHOBHBIC 3aKOHOMEPHOCTH METa00IM3Ma OMOTEHHBIX W 1y KEPOHBIX JIEKAPCTBEHHBIX CPEIICTB.

69. Posb MUKpOCOMAITLHBIX (PEPMEHTOB B MeTa00JIM3ME JIEKapCTB. MUKpOCOMaIbHAS
MOHOOKcUreHa3Has cuctema. Cxema Dcrabpyka, [ unsaenOpanara u bapona.

70. OcHOBHBIE MUKPOCOMAITLHBIE PEAKIIMHU TPEBPAIICHIS JICKAPCTB B OPraHU3Me: OKHCIIUTENLHBIE,
BOCCTaHOBUTEJbHBIC, TUAPOIUTHICCKHUE.

71. HemukpocomalbHbIC IPEBPAICHUS JICKAPCTB.

72. KoHbIOTallMOHHBIE PEAKIIUH MPEBPAICHHS JIEKAPCTB B OpPraHU3Me.

73. ®daxTopsl, BAUSIOIMINE HAa META00IM3M JICKAPCTB.

74. TlonsiTHe O KIIMHUYECKON OMOXUMHUM U NATOOMOXUMHU. bruoxumudeckas AMarHoCTHKa
3a0oneBanuii. OCHOBHBIC OMOXUMHYCCKHE OOBEKTHI M ITOKA3aTENH, UCCISAYIONINECS B KIIMHUKE.

75. TIpuHOWTBI TPUMEHEHHS OMOXUMHUYECKIX METOJIOB UCCIICIOBaHUS B KITMHNKE. KiTmHHKO-
OMoXuMHUYECKHUE Ta00paTopuu. BuoXuMHuYecKkue aBToOMaTHhI.

3.2. 3apauu k 3x3ameny (OIIK-2):

1. Ilpu psine nH(peKUMOHHBIX 3200/IeBaHU HA0/II0aeTcs epBUYHAs runepnporeudemus. [llouemy
NPH ITHX COCTOSTHUSIX NMOBBILIAETCS KOHUEHTPALUS 00111ero 0ejKa miasmMbl KpoBu?

ns oTBeTa Ha BOIpOC:

a) TMepeYnCIINTe OCHOBHBIE OCTIKH OCTPOH (assr;

0) yKa)KHTE MECTO CHHTE3a U POJIb ITHX OCIIKOB B BOCHAJIUTEIILHON PEaKIUH;

B) Ha30BUTE MHIYKTOP CHHTE3a OEIKOB OCTPOH (a3bl.

OTBet: a) C-peakTHBHEBII 00K, TanTorIo0uH, ol-aHTUTpUIicHH, GUOPHHOTEH U IIp.

0) MecTo CUHTe3a — TIeYeHb M HEKOTOPBIC KIETKH KpoBH (Makpodarn)

B) HHAYKTOP — MOJIMTICTITU/T MHTEPIICHKHH |.

2. Kucjopox Heo0XoauM KJjeTKaM JIsl NPOLECCOB OKHMCJEHHMsl BellecTB M MOJy4eHHsl 3Hepruu.
Henocraroxk kHciiopoaa, Tak ke KaK ero HM30bITOK, ryoureieH ajias TkaHeii. Kakum o0pazom
peryaupyetcs KoanyecTBo Oz, 10CTaBIIeMOro B TKAHN B COOTBETCTBHHU € MOTPEOHOCTAMH KJIETOK
B KHcJopoae?

IIpu oTBeTe OOBSICHUTE:

a) uto takoe 3¢ dekt bopa;

0) kak cBs3aH 3TOT 3(Q(dekT ¢ MeTabOIMYECKON aKTUBHOCTBIO TKaHEH; MPUBEAUTE MPUMEPHI peakiuid, B
KoTopbIX BeAEnseTcs CO;

B) KaK U3MEHHUTCS KOJMUYECTBO MOCTYMAIOIIEero B TkaHu O MpH ankaiose.

OrtBert: a)6) Bausuaue pH Ha cpoacTBO reMOriioOMHA K KUCIOpOoly HOCUT HazBaHue d(pdexTa bopa. [Ipu
3aKHCIICHUH CPEJIbl CPOJCTBO CHMXKACTCS, TIPH 3allie/lauuBaHUN — IOBBIIIACTCSI.

[Tpy noBbIIEHNU KOHLIEHTPALMK MPOTOHOB (3aKHUCIEHUE CPE/bl) B TKAHAX BO3PACTAET OCBOOOXKICHUE
KHCJIOpOJIa U3 OKCHI'eMOrIoOrHa. B jierkmux mocine yjnanenus yroisHoH kuciotsl (B Buae CO2) U3 KpoBU
Y OJIHOBPEMEHHOM YBEJIMYCHUH KOHIICHTPAIIMU KUCIOPO/ia BRICBOOOXK MaroTesi HOHbI HY U3 remoriioOunHa.

Peakuus B3anMoieficTBUSI KUCIIOPOAA C TeMOTII00MHOM YIPOILIEHHO UMEET BUA:

Tkann

H-Hb+ Op *————, Hb-O2 +H*

Jlerkmne
W3meHenne cpoacTBa reMor;ioOnHa K KUCJIOPOAY B TKAHSAX M B JIETKMX IPU M3MEHEHHH KOHLIEHTPALUU
noHoB H' u O, 00ycnoBieHo KOH()OPMAIMOHHBIMU TIEPECTPONKAMH TIOOMHOBOW 4YacTH MOJICKYIbl. B
TKaHsIX MoJiekynia Oz OTpBIBAaETCA OT JKeJie3a U MOHBI BOJOPOJa MIPUCOESTUHAIOTCS K OCTaTKaM TMCTHIMHA
(rmobuHoBo#l wacTH), 00pa3ysi BoccraHOBIeHHBIH remoriaooun (H-Hb) ¢ Huskum cpoactBoM k
KHUCJIOpoay. B Jerkuxmnocrynaronuii B OOJBITUX KOJIMYECTBAX KUCIOPOJ "BRITECHICT" MOH BOIOPOAA U3

CBsI3U C OCTAaTKOM I'HCTHAHHA reMOrJIOOMHOBOM MOJICKYIJIBI.

B) AJIKaJl03 — 3TO CHABUI KHCJIOTHO-OCHOBHOTO COCTOSHHS B CBSI3M C OTPULATENbHBIM OasaHcoM
BOJIOPOIHBIX HOHOB, T.C. pH YMEHBIIEHUT H-nonos B KpPOBH.
KonnenTpamuss BOAOPOAHBIX HMOHOB B KpoBW omperensercs, Bo-mepBblX, [H2COz] mmum pCOy,
BBIBOAMMOTO B OOJbIIEH WIIM MEHBIIECH CTENEHW Yepe3 JIErKHe, — JbIXaTellbHasl, WIH peclupaTopHas,

KoMIOHeHTa. Bo-BTopwix, comepkanune H+ ompenensiercs kouueHtpamuein OukapOonara (HCOj), He
BBIJIETISIEMOTO Yepe3 JIeTKHue,— HebIXaTebHasl, WIN HepecpaTopHas, KOMIIOHEHTa. AJIKaio3 MPUBOIUT
K CHIDKEHHIO CPOJICTBA TEMOTJIOONHA K KHCIIOPOY U B UTOT'€ K THITOKCHHU.

3. IlanmenTa ¢ kan00amMu Ha 00J1b B IPYAN B TedeHHe 3 JHell TOCIUTAJM3UPOBAJIN ¢ MOA03PeHHEM
Ha HGAPKT MUoOKapAa. Pe3yJbTaThl 0MOXMMHYECKOT0 AaHAJIN3a KPOBH MOATBEPAUIMN TUATHO3.

71



Onuinre METo. 3H3UMOIUATHOCTUKH U OOBSICHUTE:

a) Kakme OCOOCHHOCTHM cOCTaBa M pachpeAciiecHns (EepMEHTOB JIe)KaT B OCHOBE MeEToAa
SH3UMOANATHOCTUKY;

0) aKTHBHOCTb KaKuX ()epMEHTOB U3MEHHIIACH B KPOBH MAIlICHTA U KaK.

OTBeT: a) PH3UMOIUArHOCTHKA — 3TO IIOCTAHOBKA JUAarHO3a HA OCHOBE MCCIeN0BaHUs (EepMEHTaTUBHOMN
AKTUBHOCTH B KpOBH. [IprueM HCIIONB3yIOTCS MMEHHO MHIUKATOPHBIE (PEPMEHTHI, KOTOpPHIE B KPOBU B
HOpME OTCYTCTBYIOT M IIONAJIAIOT B Hee BCleACTBUE MOBpexaeHus TkaHel. 1o AcAT, AnAT, ITT, ao-
ammniasa, menodnas gocdarasa, kpearnakuHasza, JIII' u ap.

0) T.X. y maruenTa HHQapKT MHOKapAa, TO B KpoBH moBbickiIachk akTuBHOCTh ACAT, JIAI' 1 u JIJII 2, KK
MB.

4. B KIMHHMKY TOCTYNWJ 6-MecS/MHBIH PeOEHOK C auMapeell 1Mocje KOPMJIEHHS MOJIOKOM. Jlist
YCTaHOBJIEHHsI IUATHO3A NIPOBEAM TeCT HA TOJEPAHTHOCTD K JIakTo3e. BoibHOMY HaTomak aaau S0
I JIAKTO3bl, pacTBopéHHoli B Boae. Yepe3s 30, 60 m 90 MuH B KpOBH ompee/isiii KOHIEHTPANUIO
[JII0K03bl; KOHIEHTPALUs TJII0K03bI B KPOBH He yBeanumwiack. [IpuBenure BO3MO:KHbIE NPUYUHBI
NOJIYy4YEHHBIX Pe3yJIbTATOB, AprYMeHTUpYIiTe UX.

Jlist aToro:

a) HANMIINTE CXEMY PEaKIiu, KOTOpast MPOUCXOAUT C JIAKTO30HM B KMIIIEYHHUKE, YKaKHUTE (PEePMEHT;

0) 00BsICHUTE, TOYEMY KOHIIEHTPAIIXS TIFOKO3EI B KPOBH HE YBEITNIHIIACH.

OtBer: a) B KHMIICYHHUKE NOA AEHCTBHEM (epMEHTa JIaKTa3bl JIAKTO3a PACIUEIUIICTCA Ha IIIIOKO3y H
rajJakTo3y.

0) Y manHoro peOeHka pepMeHT JlaKTa3a OTCYTCTBYET, IIOTOMY OH HE MOXKET PaCHUICILIATh MOJOYHBIN
caxap JIaKTO3y M TJIFOKO3a B KUIIEYHUKE HE oOpasyercsi. PeOeHOK MCIBITBIBAET ronof. Takxke HaHHBIHA
YIJIEBO/ TOJIBEpraeTcsi cOpakKMBaHUIO B KHUILICYHUKE MHUKPOOMOTOH W BBIIENSETCS YIIICKHCIBIN ras,
KOTOPBII BbI3BIBACT y PeOCHKA HEMPHUSTHBIC OLIYILICHHSI.

5. T/IMKOreH M KUPbHI UIPAKT POJib 3aNACHBIX (POPM IHEPreTHYECKOr0 MaTepHaia. YKaKuTe
CXOICTBO M pa3jMyHMe PoJIM INIMKOI€HA M KUPOB B o0ecledyeHHU 3Heprueil :kusHelesiTeIbHOCTH
OopraHmsma.

s o60cHOBaHMSI OTBETA:

a) HaIMIIUTE CXeMbl KaTabosin3Ma IIIMKOTeHa U JKUPa;

0) cpaBHHTE dHEpreTUYecKuii 3P EeKT MPoIEeccoB;

B) YKQXKUTE, B KAKUX CUTYAIMSIX MPOUCXOTUT KaTabOJIM3M ITHX BEIIECTB, KAKHE TOPMOHBI YYaCTBYIOT B
PEryJsIiY 3TUX IPOLIECCOB.

Otger: a) u 0) ['muxoreH pacimemiseTcs A0 KakOro-TO KOJIMYECTBA MOJIEKYJ TIOKO3bl. Kaxnas
MOJIEKYJIa TJIFOKO3bl MOJBEpraeTcsi TIUKOJIM3Y W jJajee adpoOHOMY OKHcieHWio B 1ukie Kpebca u B
JeIxaTenbHOU 1ern depMeHToB gaer 38 monekyn AT®. XKup paciiennsieTcss Ha TIMIEPUH U KUPHBIS
KkucnoThl. Kaxnas s>kupHas KuciioTa noABepraeTcs Mmpoueccy P-oKUCICHUS B MUTOXOHIAPUAX KIETOK. [Ipu
9TOM oOpasyercsi OmpelelieHHOe KoJdudecTBO Monekyn aneTwi-KoA. Kaxpas Takas wmonekyna
TIOJIBEpraeTcsi OKUCIEHNI0 B Iukie KpeGca w B JIbpIxaTenbHOW Lenu (PEepMEHTOB MPOUCXOJUT CHHTE3
Monekynl AT®. Hampumep, 1 Monekyna NalbMUTHHOBOM KHUCIOTHI JAeT B JbIXareiabHOM nenu 138
Mmosiekyst AT®. A 310 B pa3sl 6oJbiiie, 4eM Boixo AT® npu OKUCICHUH TIFOKO36I.

B) ['1MI0K03y MOTYT UCIIOJIL30BAaTh KaK MCTOYHHK DHEPrHH Bce KieTKH. OCOOCHHO OHA Ba)KHA JIJISI MO3Ta.
l'opMoH HMHCYNMHMH CHOCOOCTBYET YTHIIM3ALMM TJIIOKO3bl TKAHSAMH (MBIIICYHOH, XHPOBOH M TMEUYEHBIO).
WHcynuH BIuseT U Ha )KUPOBOH OOMEH M CIIOCOOCTBYET 3allacaHuIo KUpa B KUPOBOM TKaHH.

6. B 001bHHUILY 10CTaBJIEH YeJI0BeK 0e3 CO3HAHHUSA ¢ MPU3HAKAMH AJKOr0JbHOro oTpaBieHus. Ilpu
JIa00PATOPHOM MCCJIEI0BAHUM KPOBH MOJIYYeHbI ciedylolIie JaHHbIe:

Anxorois — 320 mr/an (HopMa 10 1 Mmr)

JlaktaT — 28 Mr/mi (Hopma — 13 mr/mi)

I'moko3za — 50 mr/n.

[IpuBenuTe BO3MOXKHBIE MPUYMHBI MU3MEHEHHs NMapameTpoB KpoBu. OTBET apryMEeHTHpPYHTE, COCTABUB
CXEMBI META00JIMIECKUX MYTEH, CKOPOCTh KOTOPBIX M3MEHEHA B JJAHHOW CHTYAIIHH.

OtBeT: YenmoBeK B COCTOSHUM TSDKEIIOM QJIKOTOJNILHOW WHTOKCHUKAWHM. B MaHHOW cuTyanuu
TJIFOKOHEOTE€HEe3 HE MPOTEKAaeT M HEBO3MOXKHO CHMHTE3HMPOBATh IIIIOKO3Y M3 JaKTaTa. DTO CBSA3aHO CO
CMEILECHUEM PAaBHOBECHS B peaklM CHHTE3a [TUPyBaTa U3 JIaKTaTa B CTOPOHY 0Opa3oBaHUs JakTarta. J{is
9TOi peaknuu HeobxomuMm KodepmenT HAJI', a OH Bech M3pacxomoBaH alKOTOJBIECTHAPOTEHa30i U
IBJETUAJETUAPOI€HA30H NIPU JETOKCHUKAIMM 3TaHOJIa B I€YeHU. JIpyruX HCTOYHUKOB IVIIOKO3bl B
JAaHHOM COCTOSHHM HeT. AJIKorosis Merabonusupyercst B medenn AJIlT no aueranbaeruia, KOTOPBIA
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3aTeM MeTa0OJIM3UPYETCsl  albJETMANETUAPOIeHa30d /0 YKCYCHOM KHCJIOTBI, KOTOpas 3aTeM
npeBpammaercs B aneTHiIKoA. AnetrinKoA okucnsercs B mukie Kpebca u maeT sHepruro.

7. Y manueHTa OOHapy:KeHa cTeaTopesi (BbIBelleHHe HellepeBAPEHHBIX KHPOB ¢ (peKATHSIMH).
OnuuuTe NPUYMHBI U MOCJIEACTBUS CTEATOPEU.

Jlitst aTOTO:

a) HaIMIIKUTE PeaKkyy, IPOUCXOIAIINE NIPYU NIePEeBapUBaHUH JKUPOB;

0) cOCTaBbTE CXEMY, OTPAYKAIOILYIO TAIBI ACCUMUIISIINH MHUILEBBIX KUPOB;

B) OOBSICHUTE POJIb [IODKETYA0UHOMN JKEIe3bl U KETUU B IEpEeBapUBAaHUN )KUPOB,;

T') IEPEYNCINTE PEKOMEH/IAIUH 10 IIUTAHUI0, KOTOpble HE0OXOIMMO AaTh OOIHHOMY.

Otger: a) Xupbsl B KHIIEYHHKE TMOJ JEHCTBHEM JHMMAa3bl M KETYHBIX KHUCIOT PACHICIUIAIOTCS Ha
JUALWITIAIEPOSIbl, )KUPHBIE KUCIOTHl M TJIMLEPUH. B cocTaBe CMEIIaHHBIX MHIE BCACBHIBAIOTCS B
CJIM3UCTYIO KUILIEYHHUKA.

0) Jduauunrnuueponsl, KUPHBIE KUCIOTHI y4acTBYIOT B pecunTe3e TAIT B crenke kumeunuka. TAD B
COCTaBe XMJIOMHUKPOHOB BCACBHIBAIOTCS B MUMQY, a Jajiee B KPOBb. XMUIOMUKPOHBI B KPOBH OO€IHSIOTCS
nunonporennnunazoul. T.e. yacte TAI pacuemnsercs.

B) Ilomxenmynounas skeme3a BbLAEISICT (EPMEHTHI JMNasy, KOTopas aKTHUBHpYETCS IOJ NeHCTBHEM
JKETYHBIX KUCIOT. JKeTUHbIE KUCIIOTHI TaKKe Y4aCTBYIOT B OMYJIbI'MPOBAHUU KUPOB B KUIICUHUKCE.

r) PexoMmeHmanmuy Mo NHUTAaHHWIO: CHHU3UTH KOJMYECTBO >XKHUPOB B DALMOHE, NPUMEHATH IPENapaThl,
coJeprKallne MULIEBAPUTENbHbIC (JEPMEHTHI.

8. boabHOMY mOcCTaBJeH AWArHO3 XPOHMYECKOr0 MAHKpeaTHTa (BOCHAJleHHE M HeI0CTATOYHASA
(yHkumusa nmomkenynouHoii keje3nl). Kakue pexomenaanum mno cocraBy NMUINM HEOOXOAMMO JIaTh
0osabHOMY?

s oTBEeTa Ha Bompoc:

a) HaANUIINTE PEaKINH, MPOUCXOAAIINE TMPU IEepeBAPUBAHUU KOMIIOHEHTOB MHINU IOJ JCUCTBHEM
(bepMEHTOB MOKETYAOUHON JKETIE3bI;

0) yKaxuTe BO3MOKHBIC HApYIICHUS INEepeBapuBaHMUA KOMIIOHEHTOB MHIIM M IIOCIEACTBHS 3TOrO Yy
JTAHHOTO MaIMeHTa.

OTBeT: a) MOKENYyAOUYHAS JKeNle3a UTPAaeT BaKHYIO POJb B PacIICNJIEHUH YIiIeBoAOB. [lns aToro ona
BeICNIICT (epMeHT o-ammiasy. JaHHbIl ¢epMeHT pacuienysieTcss Mojucaxapuiusl (Kpaxmain) 0
OJIMrocaxapoB (MaJbTO3bl W H30MaNbTO3bl). Takke MOHKENyIouHas >Kele3a BhIIENsIeT JIHMasy,
YYaCTBYIOIIYIO C TIOMOIIBIO XKEITYHBIX KHCIOT B PACHICTUICHUH KHPOB.

0) ecmu OKUpHl pacuiersioTcs Hedh(EeKTUBHO, TO HAOMOMaeTcs crearopess (KHUPHBIA — Ka).
PexkomeHayeTcs CHM3UTH KOJMYECTBO YHOTpPEOsieMbIX >KMPOB. lluTarbess HEOONBIIMMH HOPUUSAMH U
yame. Taxke He00X0UMO CHU3HUTh B TIUTAHWHU KOJIMYECTBO YIIIEBOJIOB, 0COOCHHO OBICTPOYCBaNBAEMBIX.
9. B Mo4e O00MbHOrO OOHAPY:KEHbI KETOHOBbIC TeJa. YCTAHOBHUTE BO3MOXKHBIC IPHYMHBI
KEeTOHYpHH.

Has aToro:

a) HAIMMUIMUTE CXEMY CUHTE3a KCTOHOBBIX TCJI;

0) yKaxxuTe, Kakue IOIOJIHUTENbHbIE OMOXUMHUYECKHE aHAJM3bl MOYM M KPOBH HEOOXOAWMO IMPOBECTH,
YTOOBI BEISICHUTH IPHYMHY KETOHYPUH;

B) HA30BHUTE COCTOSIHHUS OPTaHU3Ma, IPHU KOTOPBIX MOXKET HAOII0AAaThCS KETOHYPHSI.

OrtBer: a) KeToHOBBIE Tena CHHTE3UPYIOTCS B medeHH. OCHOBHBIM MCTOYHHMKOM JUISl CHHTE3a CIy)XaT
Monexybl aneTuiaKoA. OHu 00pa3yroTcs IpH pacnajie >KUPHBIX KHCIIOT.

0) HEOOXOIMMO MPOBECTH aHATN3 KPOBH HA COJICPIKAHUE TIFOKO3bI M TITMKO3HIMPOBAHHOTO IreMOTTIO0HHA.
Ckopee Bcero, JaHHbIE TOKa3aTeNr OyIyT BbIIIE HOPMBI U AMATHO3 CaXxapHbIi J1a0deT NOATBEPIUTCA.

B) caxapHbIi Jua0eT WK JUIUTENLHOE TOJI0JaHue.

10. Y aroaeii, IINTEJHHO 0OJICIOIIUX CAXAPHBIM 1MA0€TOM, MOKeT pa3BUThes anuao3. lloBbleHue
KOHIEHTPAUH KAKUX COeNHEHUIl BbI3bIBaeT 0TKJI0OHeHUue pH KpoBU 0T HOpMBI?

Jns oTBeTa Ha BOIpoC:

a) HA30BUTE ITH COCTMHCHHUS,

0) HAIUIIKUTE CXEMbl META0OJUYECKHX ITyTEH, MOBBIIICHUE AKTUBHOCTH KOTOPBIX IPUBEAET K allUI03Y;

B) OOBSCHHUTE IPUYUHBI ITOBHIILIEHHS AKTUBHOCTH 3THUX MPOLIECCOB y OONBHBIX CaXapHBIM AHMa0ETOM.
OTBeT: a) alleTOHOBBIE TeNa (aLeToH, aleToaleTar, f-okcudyTupar).

0,8) Y mrozed, AUTENBFHO CTPAAIONINX CaXapHBIM THa0eTOM, HHCYJIMH MJIH HE BBIPA0ATHIBACTCS WM HE
JeHCTBYET Ha TKAHU U HE IIPOBOJUT IJIFOKO3Y B MBILIEUHYIO TKaHb. | JF0K03a HakaruMBaeTcsa B KpoBu. B
TKaHSIX TMPOUCXOJUT TOJOAAHWE IO TIIOKO3€, MOITOMY TKAaHM BBIHYKACHBI NMEPEUTH Ha OKUCIICHHE
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KUPHBIX KUCIOT. KOHEYHBIM IPOIYKTOM OKHCJICHUS XHUPHBIX KUCIOT siBisieTcs aueTHiIKoA, KOTOpbIi
UZET Ha CUHTE3 KETOHOBBIX TEJI B IIEYCHU.

11. B xpoBH ABYX NAMEHTOB co/iep:KaHMe 00LIero xosaecreponaa coctapaser 260 mr/an. MoxHo au
TOBOPHMTH O PABHOM NMPeIpPacloI0KeHHOCTH 3THX JIIOJel K aTepocKJiepo3y?

Jlns oTBeTa Ha BOMIPOC:

a) OMMIINTE POJIb PA3HBIX TUIIOB JMIIONPOTEUHOB B TPAHCIIOPTE XOJIECTEPOIIA;

0) paccumtaiite KO3(p(PUIMEHT aTEpPOreHHOCTH, €CJIM H3BECTHO, YTO Y MAalUeHTa A KOJHYECTBO
xonectepona B JIIIBII cocrasmsier 80 mr/mn, a y marmmenta b — 40 mr/m.

OTBeT: a) XWIOMHKPOHBI — TiepeHocaT TAID, xomecTepos u3 KUIIEYHHKA M0 KpoBH B neueHb. JIIIBIT —
aHTHATEpPOreHHBIE, MEPEHOCIT XoyecTepon u3 TkaHeidl B meueHs; JIIIHII wu JIIIOHII — areporenssie,
MIEPEHOCHT XO0JIECTEPOI U3 NMIEYEHH M0 KPOBU K TKaHIM.

0) K, mns manmenta A paseH (260-80)/80=2,25; K, mns narmenta b paBen (260-40)/40=5,5. [Tostomy
nanueHT b mMeeT oveHb BBHICOKHE PUCKH aTEPOCKIEPO3a B CBS3H C OYECHb BBICOKUM KOI(PPHIMEHTOM
aTeporeHHocTu. Y nanuenta A K, HopMalbHBIH.

12. YV nauueHTa, nepeHécuiero renaturt, omnpeneasid aktuBHoctb AJIT m ACT B KkpoBm.
AKTHBHOCTb KAKOI0 U3 3TUX (pepMEHTOB yBeJIUYUBACTCS B HaM0OJ/Ib1Iell cTelleHn U oueMy?

IIpu oTBeTe Ha BOIpOC:

a) HAIMIIUTE PEaKy, KOTOPbIE KaTAIU3UPYIOT 3TH (PepPMEHTBI;

0) 00BsACHUTE 3HAYCHHE YTHX PEaKIHUi B METa0OIN3ME aMHHOKHCIIOT;

B) TIepeUHCINTE OCHOBHBIEC IPUHIIUIIBI, JIE)KAIIUE B OCHOBE SH3UMOIUAr HOCTUKH.

OtBer: a,0) ACT u AJIT — amuHOTpaHC]epasbl, NMEPEHOCAIINE AMHUHOTPYIIBI C COOTBETCTBYIOIIMX
aMHHOKHUCIIOT Ha O-KeTtoriyTapar. llpum 3ToM o00pa3yloTcsi HOBBIE AMHHOKHCIOTBI M HOBBIE O-
KETOKHCIOTHL. JlaHHBIE ()epMEHTHI JIOKAIM30BaHbI B KJIETKaX MeueHW W MbImi. [Ipu Hekpo3e AaHHBIX
TKaHel (EepMEHTHI MOMajaloT B KPOBb, TIC MX AKTUBHOCTb MOXKHO HM3MEPHTh COOTBETCTBYIOIIMMH
METOAAMHU.

B) B OCHOBE SH3MMOJAMArHOCTHKH JI€XaT CIEeXyIOLINe MPUHLMIBLI: HUCCleAyeMble ()epMEHTE B HOPME B
KpPOBU OTCYTCTBYIOT W TONAJAIOT B HEe MPH MOBPEXKACHUH TKAaHEH; OpraHOCIenU(pUIHOCTh;KOTMUECTBO
(depMeHTa JOMKHO OBITH JIOCTATOYHO IS €r0 OOHapY)KEHUS; aKTUBHOCTh (PEPMEHTOB CTaOWIIbHA B
TE4YEHHE JOCTATOYHO JJIUTEIBHOTO BPEMEHH.

13. BoabHO# padoTan HAa KOXKeBEHHOM INPOU3BOJCTBE, Ile MPUMeHsieTcs 4-XJIOPUCThI Yriepoa B
TedeHue 10 ger. IIpm ocMoTpe Bpau o0HApY:KMJI yBeJHYeHHE Pa3MepOB NMeYeHH, AUCKMHE3HI0
sKeJTYHBIX nyTeil. [losBuiancs xano0bl HAa €1a00CTh, TOLIHOTY, FOJI0BOKPYKEHHeE.

1. Kakoe 3a00eBaHre MOXHO MPENTOI0KHUTE Y O0IBHOTO?

2. Kakue OMoxMMHUYeCKHe aHaIHM3bl JIOJDKEH Ha3HAYWTh Bpad, YTOOBI MOCTABUTH MPABWIBHBIA JHATHO3?
Kakoe 3a0051eBaHre MOKHO NMPEAIOI0KHUTE Y OOTBHOT0?

OrtBeT: y 00JBHOTO TOKCHYECKHI Te€NaTUT, IPU3HAKA MHTOKCUKALMH U renaTto3. HeoOxoauMo Ha3HaunTb
aHaM3 KPOBUM Ha OWIHMPYOWH, OIpenenuTh KodpduuueHT ne Putnca, caenaTb THMOJOBYIO MpoOy,
MIPOBECTH PsiI CHIEHU(UIECKUX TECTOB Ha IUTOJIU3.

14. YenoBek padoTaeT B iexe Npou3BOJACTBA (papMaleBTHYECKUX MPENapaToB.

1. CriporHo3upyire, Kak OyaeT IpOUCXOIUTh 00e3BPEIKUBAHUE KCEHOOMOTHKOR?

2. Kakue hepMeHTHI Ipy 3TOM OYyT 3a]1eiiCTBOBaHbI?

OrtBet. O0e3BpeKUBaHIE KCEHOOMOTHUKOB MMPOUCXOINUT B 2 (asbl:

1) obe3BpexkuBaHue OOJIBIIMHCTBA TMIPOPOOHBIX BEIIECTB, 2) peakuus KOHBIOrauuu. Mcmonb3yroTcs
(bepMEHTBI MUKPOCOMAITLHOTO OKHUCIICHHS.

15. OO0bsicnuTe, moueMy OOJIbHOMY, CTPajalOIIeMy AaTOHHeHl KHMIIEYHUKA W HAPYUIEHHUSIMHU
(yHKIUM MedeHHn, He peKOMEHyeTcsl, eCTh MUILY, 60raTyio 0eJ1KaMu B 00JbIIOM KOJIHYecTBe?

1. Kakoii mporiecc HapymaeTcs B KHIIEYHUKE MTPH HAPYIICHWH TIepeBapUBaHus OEITKOB?

2. Uro Ttakoe mHAon u ckarton? Kak mpoucxomut mx merabonm3m? KakoB KOHEYHBIM MPOIYKT HX
MeTabonau3ma’?

OtBet. HenepeBapeHnble 1 HEBBIBEACHHbIE M3 KUIICYHNKA OEITKY MOIBEPraloTCsl THUEHUIO. | HUIIOCTHBIE
MPOIECCHl MPHUBOAAT K HMHTOKCHKAIMM OpraHn3Ma. B wacTHOCcTH, W3 TpuntodaHa MHKPOOPTaHHU3MBI
00pa3yloT MHAOI U cKaToll. KoHeuHBIM poIyKTOM MeTa0oIM3Ma HHA0JIA U CKaToJa SBJSIETCS HHAUKAH —
MOKa3aTeNIb MHTEHCUBHOCTH THUJIOCTHBIX NPOLIECCOB B OPraHU3ME.

16. B 60JbHHIY MOCTYNWI NAaLMEHT ¢ 3a00;1eBaHneM nedveHu. IIpoBeaen OMoXuMuYecKkuii aHaIU3
MOYEeBHHbI B KPOBH.

1. LlenecooOpa3Ho 11 MPOBEACHNUE 3TOTO aHAIN3a IS OLEHKH TSHKECTH 3a00IeBaHus eueHn?
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2. Kakue [ONONHUTENbHBIE HCCIIEAOBAaHUA HYKHO IIPOBECTH, 4YTOOBl MCKIIOYUTh H3MEHEHUS
SKCKPETOPHOH (PYyHKIIMH TTOUYEK?

OTtBer. MoueBMHa cHUHTE3UpyeTCs remaronuTramMu. Ee conep)kaHMe MOXKET CIYyXHUTh AN OLEHKHU
CHUHTE3UPYIOIEH CNOCOOHOCTH TEYEHH, HO AJS STOr0 HYXHO HMCKIIOYUTh W3MEHEHHE JKCKPETOPHOM
(GYHKLUH [TOYEK U ONPENESIUTh OCTATOYHBIN a30T, a Takke akTUBHOCTh AJIT B CHIBOPOTKE KPOBH.

17. YnorpedJienue B MUILy KOHAUTEPCKUX H3/eJHii, KOH}eT BbI3bIBaeT y pedeHKa PBOTY, MOHOC.
OH M10X0 MEePEeHOCUT U CJIAJAKUI Yail, TOT/Ia KaK MOJIOKO He BbI3bIBAeT OTPHULATEJBLHBIX PeaKIMii.
Bricka:kuTe npeanosoKeHue 0 MOJIEKYJISpHOM JedeKTe.

[t 060CcHOBaHMS OTBETa BCIIOMHUTE:!

1. Kakoli aucaxapus conepKUTCs B KOHIUTEPCKUX U3JIENHSX, a KaKoW - B MOJIOKe?

2. Uto Takoe sH3UMOnaTus?

3. Kakue BHIIBI SH3UMOTIATHI BBI 3HaeTeE?

OtBer. MOXHO MpEANONIOKUTh JUCAXapHl03, BBI3BAHHBI OTCYTCTBHEM caxapasbl. Bo3moxHoN
NPUYMHON TIEPEYUCIICHHBIX CHMIITOMOB TaKXXE MOXET OBITh HACJIECACTBEHHAs HEMEePEeHOCUMOCTD
¢bpykro3sl (medexT anpronassl PpykTo3o-1-hocdara).

18. @epmep MCMOIB30BAT HHCEKTHUIM XJIOPO(oc A 00padoTKu KapTo(eabHOro mojs. Y Hero
NMOSABWJINCH TPU3HAKM OTPaBJIeHUS: TOJOBHasi 00Jb, TOWIHOTA, rajionuHanuu. U3BecTtHo, 4TO
xaopodoc  sBiasiercss  GochopopraHMUecKHM  COeJMHEHUEM, KOTOpoe  JelcTByeT  Ha
aueTnxoaunicrepasy. Illouemy on Tokcuyen?

st 060CcHOBaHHS OTBETa BCIOMHHTE:

1. Kaxk gefictBytoT pocdopopranndeckue coeJUHEHNsI Ha alleTHIXOIUHICTEpa3y?

2. B xakoM yuacTke gepMeHTa MpUCOeANHSIOTCS hochopopraHuuecKre COeqMHEHNS?

OrtBer. Xiopodoc sBisieTcss HeOOPaTUMbIM HHIHOUTOPOM aleTHIXOJIMHICTEPa3bl, BRIBOAUT (DEPMEHT U3
CTpoOSl.

19. B pe3yJbTaTe JereHepaTUBHOIO NPoLiecca MOPAXKEeH HKCTarJIoMepyJIsIpHbIii annapar.

1. Kak m3meHwmicst BOJHO-COIeBOH 0OMeH?

2. KakoBa posib peHUH-aHTHOTEH3MHOBOH CHCTEMBI B PETYIIALIMN BOJHO-COJIEBOTO 0OMeHa?

OtBet. IOKcTarmoMepyssipHble KIETKM KOHTPOJHPYIOT KOHIIEHTPAIMIO HATPUS B TOYEUHOM TKAaHU U
BBI3BIBAIOT CHHTE3 PEHWHA NPH CHIKECHWH KOHLEHTpPAUWU HAaTpus. PEHUH aKTHBUpPYET NPOAYKIHIO
aNbJJOCTEPOHA, KOTOPBIA oOecreynBaeT 3alepXKy Harpus. [Ipu MopakeHWH HOKCTarJoMepyJsipHBIX
KJIIETOK IIOTEPH HATpUsl YBEJIWYUBAIOTCS, O3TO IPUBOAUT K POCTY JUype3a M KOMIIEHCATOPHOU
TUIEpPKATUEMHUH.

20. IMTanueHTy B Je4eOHBIX LeJAAX HAZHAYWIN JAHEeTy € HHU3KHM COJEepKAHUEM YIJIeBOAOB.
KonnyecTBO 0eKOB W KMPOB B paluoHe 10cTaTo4yHO. KOHIeHTpamus IJII0K03bI B KpPOBH
HOPMAJIbHAs, YPOBEHb IJIMKOreHa B MeYeHH HecylIeCTBEHHO CHUKEH.

A. 3a cuet Kakoro npouecca (IpeuMyLIECTBEHHO) TOANEPKUBACTCS YPOBEHb IIIOKO3bI B KPOBHU?

b. Kakue cyOcTpaTsl MOTYT OBITh HCIIOIB30BaHbI B 3TOM MPOLIECCE:

a) MPU MHTEHCUBHOW MBIIIIEYHON HArpy3Ke;

0) uepes 5-6 4 moce el

B) TIpY TOJIOIaHUU B T€UeHHE 7 THEM?

OTtBeT. 4. 'mokoHeorenes. b. a - makTar; 0 - NIMIEPUH; B - AMIAHOKHUCIIOTHI.

21. llporeonnTuyeckue pepMeHTHI M 1€30KCHPUOOHYKIea3bl HCHOJIbL3YIOT AJIA Je4eHHs1 THOHHBIX
paH. Ha yem ocHOBaHO UX npuMeHeHHe?

Jlns oTBETa BCIOMHUTE:

1. Kakue peakuuu KaTaau3upyroT 3T GpepMeHThI?

2. Kak wu3MeHuTCs BA3KOCTb THOHHOIO COAEP)KHMOTO, €CJIM OHA 3aBHUCUT OT KOHLIEHTpaluu
MaKpOMOJIEKYJ B €r0 COCTaBe?

3. MOHO 711 B 3THX IEJIAX UCII0JIb30BaTh METCHH, KOJUTareHa3y U THalypoHuaa3y?

OrtBer. IlporeonuTrueckne (epMeHTHl M J1€30KCHUPHOOHYKIIEa3bl ACUCTBYIOT Ha JEHATYpHUPOBaHHbIE
OeNKH, PacHIeTISIOT X, TEM CaMbIM OYHIIAIOT PaHBL.

22. HemensieHHOe BBedeHHE METHJIEHOBOW CHHHM OKa3bIBaeT O4YeHb J(PeKTHBHOE JieueOHoe
AelicTBMe NPH oTpaBJieHNH nuaHuaamMu. KakoBa ocHOBa eé MPOTHBOTOKCHYECKOT0 AefiCTBHS, e€CIU

2+
Y4eCcTb, 4YTO METUJICHOBasg CHHb CNMOCOOHA OKHCJIATHL 4YacTh TIeMOIrJI00MHA (Fe ) KpoBH B

3+
metremoraooun (Fe )?
JI1st oTBETa BCIIOMHUTE:
1. B uém cx0/1cTBO IPOCTETHIECKUX TPYIIIT ITMTOXPOMOB U T€MOTJI00MHA?
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2. C Kene30M KakOH BaJIEHTHOCTH CBSI3LIBAIOTCS IIMAHUIEI?
Oteert. Ilocie TOro, Kak METUICHOBAS CHHb IIEPEBOIUT YaCTh FeMOIIO0MHA B METI€MOIIO0MH, [IMAHUIbI
TMONyYAl0T BO3MOXKHOCTH CBSSBHIBATECS HE C IHMTOXPOMOM 4 KIETOK, a ¢ METrEMOITIOOMHOM B

SPUTPOLUTAX, KOTOPBIM COAEPKUT HEOOXOAUMOE TSl CBA3BIBAHUS TPEXBAJIEHTHOE XKEJIE30.

23. KuuHuvyeckue CHMNOTOMBI JBYX (POPM TrajlakTO3eMHH, OJHA M3 KOTOPBIX O0YCJIOBJIEHA
HE0CTATOYHOCTHIO TAJIAKTOKUHA3BI, a APYras - rajaakro3o-1-gocpar-ypuanarpancdepassl, pe3xko
pasau4aoTcss Mo cBoeil TskecTH. M B TOM, M B APYroM cjy4ae MOJIOKO BbI3bIBA€T y 00JIbHBIX
KHIIEeYHbIE PAacCTPONCTBA, HO NMPH HEAOCTATOYHOCTH rajakTo30-1-gochar-ypuaunrpanchepasnl
HApyWIaOTcHd (PYHKIUM NedYeHH, NMOYeK, cele3eHKHM W MO3ra, a 3aTeM HacTymaer cMeprTh. Kakme
NMPOAYKTHI HAKANJIMBAITCA B KPOBHM M TKAaHAX NPH HEAOCTATOYHOCTH KAaMXKIAOro H3 JBYX
(epmenToB? OLeHUTE CPABHUTEIbHYI) TOKCHYHOCTH 3THX NPOAYKTOB Ha OCHOBE NPHBEAEHHBIX
BbIIIIE JaHHBIX.

s 000cHOBaHMS OTBETa BCIOMHHTE:!

1. Yro Takoe yHUHUKAIUSI MOHOCAXapUI0B?

2. OObscHUTE, MMOYEMY KIMHUYECKHE CHUMIITOMBI TalaKTO3eMUU MOSBISIIOTCA NMPH NPHEME MOJIOKA U
MOJIOYHBIX TPOTYKTOB?

3. llouemy y GOIBHOTO pa3BUBaeTCS KaTapakTa?

Otger. llpu HemocTaTOYHOCTH TralaKTOKMHA3bl HAKAIUIMBACTCA TayliakTro3a. llpum HemocTaTodHOCTH
ranakTo3o-1-dpochar-ypuannrpancdepaspl HakarmiuBaeTcsl ranaktozo-l-docdar. OH sBusieTcs Oonee
TOKCHUYHBIM.

24. 1nsa 4ero OO0JbHOMY AaTepPOCKJIEPO30M MNPH BBINHCKEe U3 0OJbHHIBI PEKOMEHIYIOT JHETY,
CTUMYJIHPYIOIIYI0 OTTOK KeJTYM M YCHJIeHHe MePUCTAIbTHKH KHIIeYHnKa?

st 060CcHOBaHHS OTBETa BCIOMHHTE:

1. Uto Takoe aTepockiepos?

2. I'me m u3 9ero o0Opa3yrOTCs KETIHBIE KUCIOTHI?

3. Kakune npoayKTsl HEOOXOAUMO BKIIOUYUTH B PAIMOH JJISl YCHIICHHUS TIEPUCTAIBTHKHY KHIIEYHUKA?
OrtBeT. DTO [EeNaroT Ui TOrO, YTOOB! YBEIWYUTh BBIBEACHUE JKEIUHBIX KUCIOT ¢ QexanusMu. Tak Kak
JUIA CUHTE3a JKETYHBIX KHCJIOT MCIOJB3YETCsl XOJECTEPUH, 4YeM OOJjblle >KEIYHbIX KHUCIOT OyAer
BBIBEJICHO M3 OpraHM3Ma, TeM OOJbIle XOJeCTepuHa MOTpPeOyeTcs Uil CHHTE3a HOBBIX MOJIEKYJ STHX
KHCJIOT.

25. BoubHOIl cTpagaeT OT CyIOpor B MbINILIAX NMPH HAaNMpsiKeHHOW Qu3nyeckoid padore, HO B
OCTAJILHOM YYBCTBYeT ce0sl 310pOBBIM. broncusi MbIle4Hoii TKAHU BBISIBIJIA, YTO KOHIEHTPAIMA
IJIMKOTeHa B MBIIIIAX 3TOro 00J1bHOT0 ropa3ao Builiie HOpMbI. IloyeMy HakamInBaeTcs rIIMKOreH?
Bamu pekoMeHIaLMU TAKOMY YeJIOBEKY.

Jlis orBera:

1. Hannmure cxeMy oOMeHa IIMKOTeHa.

2. VKaxuTe, Kakoi U3 MpoIeccoB 0OMeHa INTMKOTeHa HapyIIeH Y JaHHOTO O0JIBHOTO?

3. Yro Takoe 3H3UMONAaTHN?

OTBeT. Y 00/IbHOTO MbIIIIeYHass (hOpMa IIIMKOreHO03a (BO3MOXKHA Oosie3Hb Mak-Ap/yia). PekoMmenanuu:
peKUM pPabOTBl M OTIbIXa, KU30eTaTh HANpPsDKEHHOW (QHU3MUECKOW paloThl; MpHEM MHUIINA YacThIH,
HEOOBIINMH MOPLHUAMHU.

3.3. Bonpocsl 6a30BOro MUHHUMYMaA MO AUCHUIVINHE « BHosornyeckas XuMus»

1. buoxumuss OenkoB. YPOBHHM CTPYKTYpHOH oOpraHu3aiud OeNlKOBBIX MoJeKyn. @usnko-
XUMHYECKHE CBOMCTBA M (PyHKINHU OENKOB. AMUHOKHUCIIOTHI KaK JIEKapCTBEHHBIE ITPeTapaThl.

2. Cnoxnble Oenku. CocraB, CTpoeHHE, (QYHKIHH TJIIHMKONPOTEHHOB, WMMYHOTJIOOYJIMHOB U
reMorJIoonHa.

3. Crpoenue, cocraB, cBoicTBa U (DYHKIHK OMOJIOrHUECKMX MeMOpaH. TpaHCIOpPT BELIECTB Yepe3
MeMOpaHy. JIMMOCOMBI, WX CTPYKTypa U TIEPCIIEKTUBBI HCIIONB30BaHUS B (apMaiud Hu
MEIUIIMHCKOM MPaKTHUKE.

®epmentsl. Kiaccudukanyst 1 Homenknarypa. CTpykTypHas opraHu3anusi )epMEeHTOB.
CBoiicTBa (pepMEHTOB: BBICOKAs KaTaJUTUYECKAsi aKTUBHOCTb, CIIEHU(PUYHOCTD, 3aBHCUMOCTh OT
YCIIOBUH OKpYKarollen cpeabl. Perynsnust aktTuBHOCTH (epMeHTOB. [Ipumenenue GepMeHTOB H
UX UHTUOUTOPOB B Kau€CTBE JIEKAPCTBEHHBIX BEILLIECTB.

6. MmMmoOunu3oBaHHBIE PepMeHTHL. X mpenMyliecTBa 1 pUMEHEHHE B (hapMalyy.

o>
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.
217.
28.

29.
30.

Knaccugukanys, HOMEHKIaTypa U 0o0IIHe MPU3HAKA BUTAMUHOB. BUbI quicOananca BUTAMHHOB
B opranmme. KodepmentHeie Qopmbpl BHTAaMHHOB. BuTaMWHBI W aHTHBHUTAMHHBI Kak
JIEKapCTBEHHBIE CPECTBA.

OO6mue cBoicTBa ropMoHOB. Knaccugukanmm ropMoHoB. Hepapxusi peryyisiTOpHBIX CHUCTEM
opraam3Ma. MexaHn3MbI TIepeiadd TOPMOHAIFHOTO CUTHAJIA B KJIEeTKY. [[prMeHeHne TopMOHOB 1
WX CHHTETHYECKUX aHAJIIOTOB B MEIIUITIHE.

Beenenne B 00MeH BeniecTB. Crienuduueckue 1 o01IHe 3Tanbl KaTaboar3Ma OCHOBHBIX
MUTATEIHHBIX BEIIECTB KIIETKH.

Buonornyeckoe okucienue. buosnepreruka. Makpospruyeckue COeAMHEHUS U IyTH UX
oOpa3zoBaHus. DTarbl yHUPHUKALUN SHEPTETUIECKOTO MaTeprania.

OxucnuTenbHoe JAeKapOOKCHIMpOBaHWE TnHpyBaTta, LUkl KpeOca, TkaHeBoe JAbIXaHHE H
oKkucIuTeNbHOE (ochopuaupoBanue. IlociemoBaTeNPHOCT peakuid, OWOJOTHYECKas pPOJIb.
JlekapcTBEHHBIE BEIIECTBA — PAa300IIMTENIN K MHTUOUTOPHI TKAHEBOTO JBIXaHHS.

CBobonHoe okucieHHe. MHKpOCOMallbHOE OKHWCICHHE: JIOKAIN3alMsl, OMOJIIOTHYECKasl pOJb.
OO0pazoBanue akTUBHBIX (hopm kuciopoaa (ADPK), MexaHH3MBI 3aIIUTHl OT MOBPEKAAIOLIETO
nevictBust AOK. AHTHOKCHIAHTHI KaK JIEKapCTBEHHBIE BEIIECTBA.

OOmeH OenkoB. A3oTuCTBI OanmaHc. bemkoBoe mutanue. [lepeBapuBanme OenkoB B JKKT.
Merabomm3m aMuHOKUCITOT. [lyTi kaTabonrn3mMa aMHHOKHCIIOT.

TpancaMUHHpOBaHWE AaMHUHOKHCIOT. buonormveckas poilb, ONpefeliecHHe aKTUBHOCTH
amuHoTtpanchepaz ACT u AJIT s nuddepeHInalbHON THarHOCTUKY 3a00JICBaHUN TIEYCHU U
cepua.

JlezaMuHIpOBaHE aMUHOKHCIIOT U ITyTH 00€3BpEKUBAHMS aMMHaKa.

o-JlexkapOoKCUIUpOBaHWE  aMUHOKHCIOT. bBHOTeHHbIE aMHWHBI: THUCTaMHH, CEpOTOHUH,
karexonamuubl, ['AMK. buocunTe3, Ouonoruueckas poyib, TNPUMCHCHHEC B KaueCTBE
JIEKapCTBEHHBIX CPEICTB.

Karabomm3sm xpomomporenHoB. Pacmaxg remormoOmHa. OOpazoBanume u 00€3BpEKHBAHUE
ounpy6una. Hapymenne oomena Ounupyouna. Bunpl sxentyx.

O6men yrneBozoB. [lepeBapuBaHne W BCachIBaHWE YTJIEBOJIOB, TPAHCIOPT TJIFOKO3BI B KIIETKH.
[lyTr ucionp30BaHUSA TIIIOKO3HI B KIIETKE.

Ilytn kartabosiM3Ma TIIOKO3bI B TKaHAX. AHa’pOOHOE OKHUCIeHHE (TJIMKOJIU3) W a’dpoOHOe
OKHCIICHHE TJIOKO3BI: TIOCJIEJOBATEIbHOCTh PEaKUWi, KIto4YeBble (EepMEHThI, KOHEYHBIC
MPOAYKTHI, SHEPTETHYECKUI BBIXOJ, TOKATU3AIUS TIPOILIECCOB, OMOIOTHYECKas POJIb.

O6men rtnukoreHa. ['mokoneorenes. [lukn Kopw (Timroko307akTaTHBIA [WKI), JTOKAIA3AINSA,
OuosornuecKas poiib.

Perynsmus ypoBHS TIrOK03bI B KpoBH. IlaTonmormm yrieBogHOro oOMeHa: caxapHbIH quaber,
TJIMKOT€HO3bI, TATAKTO3EMHUSL.

[lepeBapuBaHue IMNHIOB B KHIIEYHHKE. POJb KETUHBIX KHUCJIOT. TpaHCHOpTHBIE (GOPMBI
mumuaoB. COCTaB aTepOTeHHBIX U aHTHATEPOT€HHBIX JIUMIONPOTEHHOB. [[puMEeHeH e TUITUIOB KaKk
JIEKapPCTBEHHBIX CPE/ICTB.

OxwucnieHre )KUPHBIX KUCTOT. bruonoruueckast ponb. KeroHoBBIE TeNa.

bruoxumus kpoBu. CocTaBHbIE KOMIOHEHTHI KpOBH. bellkoBo-TienTHIHBIE, 0€3a30THUCTHIE,
MHUHEpaJbHbIe BenecTBa. KpoBb Kak HCTOYHMK JIEKapCTBEHHBIX PENapaToB.

®dapmaneBtuueckas Ouoxumusi. JlexkapcTBa, kak uyxepoaHslie coenuHenus. Cynn0a jekapcTB B
opranu3Mme (BcachlBaHHME, COOCTBEHHO MeTa0OJM3M, BBHIBEJICHHE WIH HakorieHue). Pasbl
METa00IM3Ma JIEKAPCTB: MOAUDUKALMS U KOHBIOTAIHS.

OcHOBHBIE 3aKOHOMEPHOCTH MeTabosin3Ma OMOTeHHBIX U YYKEPOJHBIX JIEKAPCTBEHHBIX CPE/ICTB.
Jlokanu3anust metaboM3Ma JIeKapCTBEHHBIX BEIIECTB B opranu3me. Metabosm3M 3TaHoa.

Ponr  MukpocomanmbHBEIX ~ (QepMEHTOB B MeTabonmm3Me  JIeKapcTB.  MuKpocoMaiabHas
MOHOOKCHUIeHa3Has cucrema. I uapokcunupoBanue TuApoOOHBIX COSTMHEHHUM.
HemukpocomanbHble peBpaiieHus JIEKapCTB.

KonrbrorannonHsie peakiiy NpeBpaiieHus JIeKapcTB B OpraHu3Me.

DaKTOpHl, BIUSAIONINE HA METa00IN3M JIEKAPCTB.

4. MeTtoauueckue MaTepHuaJdbl, ONIPpEACIAIIIMEC ITPOUCAYPbI OCHUBAHUSA 3Haﬂﬂﬁ, yMeHPlﬁ,
HaBbIKOB U (l/I.TlPI) ONbITA JCATCJIBbHOCTH, XaPAKTCPU3YIOIIUX 3TAIlbI (l)OpMPlpOBaHl/Iﬂ KOMIIEeTEeHIUH.
OCHOBHBIMH dTarlaMH (bOpMI/IpOBaHI/I}I YKa3aHHbIX KOMHCTGHL{I/Iﬁ IIpyu U3y4YCHUHN CTyJCHTAaMU
JUCHUINIMHBI ABJIAIOTCA IMMOCIIECA0BATCIILHOC U3YUCHUE COACPKATEIIbHO CBA3AHHBIX MEXIY coboii
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paszdenos (mem) yaeOHBIX 3aHATHH. M3ydeHne KaXI0To pasjena (TeMbl) IpeanoiaracT OBIaJCHIE
CTyZICHTaMH HEOOXOJIMMBIMU KOMITETCHITUSIMA. Pe3ynbTaT aTTecTanuu CTyJJIeHTOB Ha Pa3IMYHbIX 3Tanax
(hopMUPOBaHUST KOMITCTEHIIHI MTOKA3bIBACT YPOBCHh OCBOCHUS KOMIICTCHIIUH CTYICHTaMH.
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4.1 Ilepeyenp koMmmeTeHUMii € YyKa3aHHMeM HWHIUKATOPOB, IJIAHHUPYEMBbIX Pe3yJbTATOB O0y4YeHHs W KpPHUTEPHEB OLEHUBAHHUSI OCBOCHHA
KOMIIeTeHIH i
®opmup | Unauka Copep:xanue IInanupyemsbie Kputepuu oneHnBaHus pe3yJbTaTOB 00y4eHHs (JIECKPUNTOPHI) MO NMATHOAIBHOM IKaJIe
yemast TOPBI KOMMeTeHuun/ pe3yJIbTaThl
Kommere | chopmu HHANKATOpa o0yueHust
HIHSA poBaHHO (moxazarenu
CTH JIOCTIDKEHUS 1 2 3 4 5
KOMIIeTe 3aJ]aHHOT'O YPOBHS
HIUI OCBOCHUS
KOMITETCHITHIA)
OIIK-2 Cnocoben 3HaTh: OtcytcTBHE O®parmernrapubie | O6mue, HO HE B nenom CdopmupoBaHHEIE
MPUMEHSTH MOp)O(DYHKIIMOHANEH | 3HAHHH O 3HaHUA O CTPYKTYPHPOBAaHHBI | C(OPMUPOBAHHEIE, CHCTEeMaTHYECKHE
3HAHUA O bI€ 0COOCHHOCTH, MoppodyHKIHOH | MOPHOYHKIMOH | € 3HAHUSI O HO cofieprKaliye 3HaHUA O
MOpGOPYHKIHO | (PUIUOIOTHICCKHE ATBHBIX AITBHBIX MOp(HOPYHKITMOHAN | OTAENBbHEIC poOenbl, | MopdopyHKITHOHAT
HaJIbHBIX COCTOSIHUS U 0COOCHHOCTSX, 0COOCHHOCTSIX, BHBIX 3HAHHA O BHBIX
0COOCHHOCTSX, | HATOJOTHYECKHE ¢usmnonornyeckd | GpU3NOJIOTUYECKH | OCOOEHHOCTSX, MOp}OoPYHKINOHAIL | OCOOEHHOCTSX,
(u3MoIOrMYeCK | TPOLECCHl B OPraHU3Me | X COCTOSIHUSIX U X COCTOSIHHSIX U (U3HOJIOTHYECKUX | HBIX OCOOCHHOCTSX, (bHU3HOIOrHYEeCKUX
UX COCTOSIHUSIX MaTOJIOTMYECKUX | TMATOJIOTUYECKHX | COCTOSHHSX U (bu3HOIIOrHYEeCKUX COCTOSIHUSIX U
u nporeccax B nporeccax B HaTOJOTMYECKUX COCTOSIHUSIX U MaTOJIOTMYECKUX
MaTOJIOTMYECKU OpraHuzMe opraHuzmMe nporueccax B NaTOJOIMYECKUX npoueccax B
X Ipoleccax B OpraHuzMe nporueccax B opraHuzmMe
OpTaHu3Me OpTaHH3Me
YyeJnoBeKa ISt YmeTn: OtcyTtcTBHE YactuyHo B nenom ycnemno, | B nenom CcopmupoBaHHbIE
penieHus MIPUMEHSATH 3HAHUS O yYMEHHUH OCBOCHHBIE HO HE copMHUpOBaHHEIE, CHCTEeMaTHYECKHe
npodeccuoHanb | MopHoGYHKIIMOHATIBH | TIPHMEHATD YMEHHUS CHCTEMaTHYECKN HO cofieprKalye YMEHUsSI IPUMEHSTh
HBIX 3a/1a4 BIX 0OCOOEHHOCTSIX, 3HAHMSA O MIPUMEHSTH OCYIIECTBIISIEMbIC OTZAEJbHBIC TPOOEINBI, | 3HAHUS O
(U3HOIOTYECKNX MOp(QOGYHKIIMOH | 3HAHUS O YMEHHS IPUMEHSTh | YMEHHS NPUMEHSTh MOp(ODYHKIIMOHAT
COCTOSIHUSIX U QITBHBIX MOP(QOGYHKIMOH | 3HAHUS O 3HAHHSA O BHBIX
[IATOJIOTUYECKUX 0COOEHHOCTSIX, aJbHBIX MopdodyHKIIHOHAT | MOPHOPYHKIIMOHAIE | OCOOEHHOCTSIX,
nporeccax B (bu3noNOrMYeckn | 0COOEHHOCTIX, BHBIX HBIX OCOOCHHOCTSIX, (bHU3HOIOrHYECKUX
OpraHu3Me 4eJoBeKa X COCTOSTHHSIX U ¢bu3noNOruYeckn | 0COOEHHOCTSIX, (bU3HOIIOrYECKHX COCTOSIHUSIX U
JUISL peLIeHUS NaTOJOTMYECKUX | X COCTOSHHSX U (U3HONIOTMYECKUX | COCTOSIHUSIX U MATOJIOTMYECKUX
npodeccroHabHBIX nporeccax B MATOJIOTMYECKUX | COCTOSIHHSIX U MaTOJOrMYECKUX nporeccax B
3a1a4 OpraHu3Me nporeccax B MIaTOJIOTHYECKUX rporeccax B opraHuzmMe
YeJloBeKa IS OopraHuzMe nporeccax B OpraHM3Me YeJlOBeKa | yesloBeKa JUIs
pemeHus YeJoBeKa JJIs OpraHuzMe JUISL peILICHNUST pemeHus
poQecCHOHANBH | PEIIeHHs YeJIoBeKa IS MpoeCCHOHANBHBIX | TPO(eccCHOHaTBHbI
BIX 337124 npodecCHOHANIBH | peIeHus 3a1a4 X 33134
BIX 33724 poQecCHOHANBHBI
X 3aj1a4
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Baanersn: OtcyTtcTBUE ®parmeHTapHoe B uenom ycnemno, | B uenom VYcenemHo u
criocobamu HaBBIKOB NpUMEHEHNE HO HE c(opMHUpOBaHHEIE, CHCTEMaTHYECKH
MIPUMEHEHHNS 3HAHUK O | IPUMEHEHHSA HaBBIKOB CHCTEMaTHIECKU HO COZeprKaliee MPUMEHAEMBbIC
MOp)ODYHKIIMOHANBH | 3HAHHUH O MPUMCHEHHS TIPOSIBIISIEMBIC OTZAEJbHBIC TPOOENBI, | 3HAHUS O
BIX OCOOCHHOCTSIX, MOphHOPYHKIINOH | 3HAHHI O HaBBIKH HABBIKH IPUMEHECHUS | MOP(hOPYHKITHOHAT
(U3NOTOTHYECKIX AITBHBIX MOpPGOQYHKIIOH | TIPUMEHEHHS 3HaHUI 0 BHBIX
COCTOSIHUSIX U 0COOEHHOCTSIX, AIBHBIX 3HaHUI 0 MOp(HOPYHKITMOHAIE | OCOOEHHOCTSIX,
MIATOJIOTUIECKHUX (U3NOTOTHYECKH | OCOOCHHOCTSIX, MOp(HOPYHKITMOHAN | HBIX OCOOCHHOCTSX, (PU3NOTOTHUECKIIX
nporeccax B X COCTOSTHHSIX U (GU3HONIOTHMYECKN | BHBIX (U3HOIIOTHYECKHX COCTOSIHUSIX U
OpraHu3Me YeJoBeKa MaTOJIOTHYECKUX | X COCTOSIHUSIX H 0COOEHHOCTSIX, COCTOSIHUSIX U MaTOJIOTMYECKUX
JUISL peLICHUS nporeccax B MaTOJIOTMYECKUX | (PM3MOJIOTMYECKUX | IMaTOJOTHYECKHX npoueccax B
IpoQeCcCHOHANBHBIX OpraHu3zMe nporeccax B COCTOSIHUSIX U nporueccax B opraHusmMe
3amad YeJIoBeKa s opraHuzmMe HaTOJOTMYECKUX OpraHM3Me 4eJloBeKa | uesioBeKa s
pemeHus YyeyoBeKa I nporneccax B JUISL peTLICHUS peneHus
poQeCCHOHANBH | PEIICHHS OpraHu3Me MPOo(EeCCHOHANBHBIX | TMPO(ecCHOHaTbHbI
BIX 337124 npodeccHoHaNBH | YeNoBEKa JUIs 3a7a4 X 3a1aq
BIX 33724 pemeHns
PO eCCHOHANBHBI
X 3a7a4
OIIK-2.1 | Aramusupyer 3HaTh: OtcyTcTBHE ®parMeHTapHbIE O6mue, HO HE B nenom CdopmupoBaHHEIE
(hapMaKOKMHETH | IPUHLUIIBI IEHCTBUS 3HAHUH 3HAHUA CTPYKTYPHUPOBAaHHBI | C(OPMUPOBAHHEIE, CHCTEMATHYECKHUE
Ky 1 npenaparos, TIPUHIUIIOB MMPUHIUIIOB € 3HaHUA HO coAepiKalune 3HaHU MPUHIIUIIOB
(dapmakoauHaM | 0COOEHHOCTH JeUCTBUSA JIeHUCTBUSA MIPUHIUIIOB OTJeNIbHBIC IPOOENBI, | ACHCTBUS
UKY (hapMaKOKMHETHKH U IIpenaparos, [Ipenaparos, JIENCTBUS 3HAHUS NIPUHLIAIIOB [Ipenaparos,
JIEKapCTBEHHOTO | (hapMakoIMHAMUKH 0COOEHHOCTH 0COOEHHOCTH Hpenaparos, JeUCTBHUS 0COOEHHOCTH
Cpe/cTBa Ha JIEKapCTBEHHBIX (apMakoKMHETHK | (apMaKOKMHETHK | OCOOEHHOCTH Npernaparos, (hapMaKOKHHETHKN
OCHOBE 3HaHHH | CPE/CTB y 37I0POBBIX nu uu (hapMaKOKMHETHKH | OCOOCHHOCTH u
0 JIMI ¥ TIPH TTATOJIOTHH (dapmakoanHaMUK | GapMaKkOIMHAMHK | U (hapMaKOKMHETHKH M | (papMaKoJMHAMHUKA
MopdodyHKIHO 1 JIEKApCTBEHHBIX | M JIGKAPCTBEHHBIX | (hapMakoquHaMuku | (apMakoguHaMUKH JIEKapCTBEHHBIX
HaJIbHBIX CPEeACTB y CPEACTB y JIEKapCTBEHHBIX JIEKapCTBEHHBIX CPEACTB y
0COOCHHOCTSIX, 3JI0POBBIX JIUI U 3JI0pPOBBIX JIUI] U CPEeACTB y CPE/ICTB y 3/I0POBBIX | 3/I0POBBIX JIHII U
(1)H3I/IOJ'IOI‘I/I'-IeCK IpH MaToJIOTUU IIpy IaTOJIOTn 310POBBIX JIUI] 1 JIMI ¥ TIPU TaTOJIOTUH IIpy TaTOJIOI'Kn

X COCTOAHUAX

IpH 1aToJIOTUU

" Ymers: OTtcyTcTBHE YactuuHo B nenom ycnemno, | B nenom CdopmupoBaHHEIE
IIATOJIOTHYECKH | OOBSCHUTH JCUCTBHE YMEHUH OCBOCHHEIE HO HE c(hOopMHpPOBaHHEIE, CHUCTEMaTHUYECKHUE
X Iporeccax B JIEKapCTBEHHBIX OOBSICHUTD YMEHHUS CHCTEMaTHYECKHI HO COJIep KaIlie YMEHHS OOBICHUTD
OpraHu3Me MIpernapaTos, JeiicTBUE 0OBSICHUTH OCYIIIECTBIISIEMBIE OTJeNbHBIC TPOOEIBI, | ACHCTBUE
YeJoBeKa Ha3HAYaeMBIX JIEKapCTBEHHBIX JieficTBue YMEHUS OOBACHUTD | YMEHHS OOBSICHUTD JIEKapCTBEHHBIX
CIELUAINCTAMU, IIpenapaTos, JIEKapCTBEHHBIX JeiictBue JeictBue IpenapaTos,
HCXOJ4 U3 3TUOJIOTHH U | Ha3HaYaeMBbIX IpenapaTos, JIEKapCTBEHHBIX JIEKapCTBEHHBIX Ha3HAYaeMbIX
raroresesa OoJie3Hed, | crenuagicTamy, Ha3HauaeMbIX IIpenaparos, NIpenaparos, CHeHaIiCTaMHy,
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a TaKKe UX UCXOJS U3 CHeLUUaIuCTaMy, | Ha3HauYaeMbIX Ha3zHa4YaeMbIX UCXOJS U3
CHUMITOMHBIX U STHOJIOTHH U UCXOJS U3 CIEIHAINCTAMH, CIEUAIUCTaMH, STHOJIOTUH U
CHHIPOMHBIX IaToreHesa 3THOJIOTUH U HCXOJs U3 HCXOJSI N3 3THOJIOTUH | TaTOTeHE3a
MPOSIBICHUH, IO OoJie3Hel, a maToreHe3a STHOJIOTHU B H IIaToreHesa 0OosIe3HEN, a TaKKe
OCHOBHBIM TaKkKe X GonesHei, a MaToreHesa OoJie3HEH, a TAKXKE UX | UX CUMIITOMHBIX H
KIIMHUYECKIM CHMIOTOMHBIX U TaKOKe X Oosie3HEH, a TAKKE | CHMIITOMHBIX U CHHIPOMHBIX
MIpU3HaKaM CHHIPOMHBIX CHUMIITOMHBIX U MX CHMOTOMHBIX U | CHHIPOMHBIX MPOSIBIICHUH, 110
MIPOSIBIICHUH, 1O | CHHAPOMHBIX CHHAPOMHBIX MIPOSIBIICHUH, T10 OCHOBHBIM
OCHOBHBIM NPOSIBJICHUH, 1O | TPOSIBICHHUH, IO OCHOBHBIM KJIMHUYECKUM
KIIMHUYECKUM OCHOBHBIM OCHOBHBIM KIIMHUYECKUM NpU3HaKaM
MIpU3HaKaM KJIMHUYECKUM KIIMHUYECKUM NpU3HAKaM
IpU3HaKaM MIpU3HAKaM
Baanersn: OtcyTtcTBUE ®parmeHTapHoe B nenom ycnemso, | B nenom VYcnewHo u
HaBBIKOM BBIOOpa HaBBIKOB BbIOOpa | IPHUMEHEHHUE HO He c(opMHUpOBaHHEIE, CHUCTEMaTHYECKH
KOHKPETHOTO KOHKPETHOTO HaBBIKOB BBIOOpA | CHCTEMAaTHYECKH HO cofieprKaiee IIpUMEHAEMbIE
JIEKapCTBEHHOTO JIEKapCTBEHHOTO KOHKPETHOTO TIPOSIBIISIEMBIE OTZAEJbHBIC TPOOENBI, | HaBBIKM BHIOOpA
CPEZCTBA C yYETOM CpencTBa C JIEKapCTBEHHOTO HaBBIKHU BEIOOpPA HaBBIKH BEIOOpa KOHKPETHOTO
WMHIUBHIYaJIbHON Y4eTOM CpenacTBa ¢ KOHKPETHOTO KOHKPETHOTO JIEKapCTBEHHOTO
(hapMaKoAMHAMUKH 1 WHIUBUIYAJIBHON | y4eToM JIEKapCTBEHHOTO JIEKapCTBEHHOTO CPEACTBA C YUETOM
(hapMaKOKHHETHKH, (apMaKoAMHAMUK | WHAWBUIYaTbHOH | CPEICTBA C YUETOM | CPEACTBA C YUETOM MHIBHyaIbHON
BO3MOXKHOT'O uu (bapMakoIMHAMUK | MHAWBUIYaTbHON WHIMBHIYJIbHOM (hapMaKkoIMHAMUKH
B3aMMOJICIICTBUS TIpU (hapMaKkOKUHETHK | U U (dapmakoauHaMuKky | (apMakOAMHAMUKU U | U
COITyTCTBYIOIIEM 1, BOBMOXKHOTO (apMakOKUHETHK | U (hapMaKOKUHETHKH, (hapMaKOKHUHETHKHY,
Ha3HA4YEHHUH JIPYTUX B3aUMOJICHCTBUSL | M, BOBMOXHOTO (hapMaKOKMHETHKH, | BO3MOXKHOTO BO3MOXXHOTO
JIEKapCTBEHHBIX npu B3aUMOJICHCTBUSL | BO3BMOXKHOTO B3aUMOJICHCTBUSI IPU | B3aMMOJICHCTBHS
CpenCTB COIYTCTBYIOLIEM | IIpH B3aUMO/ICICTBUS COIYTCTBYIOLIEM npu
Ha3HAYCHUH COITYTCTBYIOLIIEM | TIPH Ha3HAYEeHUH APYTHX | COMYTCTBYIOIIEM
JIpYTUX Ha3HaYeHUH COIYTCTBYIOIIEM JIEKapCTBEHHBIX Ha3HAYEeHHUH JIPYTUX
JIEKapCTBEHHBIX JIPYTUX Ha3HAYEeHUH APYTHUX | CPEICTB JIEKapCTBEHHBIX
CpenCTB JIEKapCTBEHHBIX JIEKapCTBEHHBIX cpeacTs
CpencTB CpE/CTB
OIIK-2.2 | OObscHserT 3HaTh: OtcyrcTBHE O®parmenrapubie | O6mue, HO He B nenom CdopmupoBaHHEIE
OCHOBHBIE U BUJIBI B3AaUMOJICHCTBHS | 3HaHUI O BUAaxX 3HAHMS BUJIOB CTPYKTYPHUPOBaHHBI | C(OPMUPOBAHHBIE, cUCTEeMaTHYECKHe
nobouHbIE JIEKapCTBEHHBIX B3aUMOJICHCTBUSL | B3aUMOJICHCTBHS | € 3HAHUSI BUIOB HO cojiepKariye 3HAHHS BHJIOB
JeUCTBHS CPEJICTB ISl yCUJICHHs | JIEKapCTBEHHBIX JIEKapCTBEHHBIX B3aUMOJICHCTBUS OT/EJIbHBIE TPOOEIbl, | B3aUMOJCHCTBHS
JIEKapCTBEHHBIX | (hapMakoTepaneBTHYeC | CPEACTB JUis CPeACTB ISt JIEKapCTBEHHBIX 3HaHHS BUJIOB JIEKapPCTBEHHBIX
Npernaparos, KOTO JICUCTBHUS U yCUIICHHS yCHIICHHS CPEACTB AJIst B3aUMOJICHCTBHS CPEeACTB ISt
3¢ EKTH OT UX | YMEHBIICHHS (apmakoTepaneBT | GpapMaKOTEpaneBT | yCHICHUSI JIEKapCTBEHHBIX YCUJICHHUS
COBMECTHOTO 1o00YHBIX 3 dexToB HNYECKOT0 HNYECKOT0 (apmMakoTepaneBTH | CPEACTB JUIs (apmaxoTepareBTn
NPUMEHEHHUS U pu JCUCTBHS JICUCTBHS U YEeCKOro AeHCTBUS yCUIICHUS YECKOro JIeHCTBUS
B3aUMOJICHCTBH | KOMOMHHPOBAHHOM YMEHbBLICHUS YMEHBIICHHUS 1 YMEHBIICHHUS (apmakoTepaneBTH4 | ¥ yMEHbUICHUS
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s C IIUIIEH C
YYeTOM
MOp(hOPYHKITHO
HaJIbHBIX
0COOEHHOCTE,
(hu3noNoTIYeCcK
HUX COCTOSIHHH 1
MaTOJIOTUHYECKU
X MPOIIECCOB B
OpraHusMe
YyenoBeKa

Ha3HAYCHUH MOOOYHBIX OOOYHBIX MOOOYHBIX €CKOT'0 JICUCTBHS U NOOOYHBIX
MIpenaparoB, BHUJBI a¢exToB npu a¢dekToB npu 3¢ exToB npu YMEHBIICHUS a¢dekToB npu
JIEKapCTBEHHOM KOMOWHHUPOBAHHO | KOMOMHHPOBAaHHO | KOMOWHHUPOBAHHOM | MOOOYHBIX 3((EKTOB | KOMOMHHUPOBAHHOM
HECOBMECTHMOCTH, M Ha3Ha4YCHUHU M Ha3HaYCHUH Ha3HAYCHUH npu Ha3HAYCHUH
HanboJee BayKHbIE MIPenaparos, MPEenaparos, MIPenaparoB, BUABI | KOMOMHHPOBAHHOM MPEnapaToB, BUABI
M0O0YHBIE U BUJIBI BUJIBI JIEKapCTBECHHOU Ha3HAYCHUH JIEKapCTBCHHON
TOKcH4ecKue 3P(PeKTs | JIeKapCTBEHHOH JIEKapCTBECHHON HECOBMECTHMOCTH, | IIPENaparoB, BHIbBI HECOBMECTHMOCTH,
JIIT HECOBMECTHMOCT | HECOBMECTUMOCT | Hamboiiee BasKHBIE JIEKapCTBEHHOU Hanbosee BayKHBIE
u, HanOoJee u, HanOosee M0OOYHBIE U HECOBMECTUMOCTH, oOOYHBIE U
Ba)kKHBIC Ba)KHBIE TOKCHYECKHE HanOosee BayKHbIC TOKCHUYECKHE
o0OYHBIE U noOoYHbIE U a¢pdexrsr JIIT NOOOYHBIE U sddexrs JIIT
TOKCHUYECKHE TOKCHUYECKHE TOKCHUYECKHE
a¢dextsr JITT addexts JIIT st dextsr JIIT
Ymern: OtcyTcTBHE YactuyHo B nenom ycnemno, | B nenom CchopmupoBaHHbIe
IIPOTHO3UPOBATH YMEHHUH OCBOCHHBIE HO HE copMHUpOBaHHEIE, CHCTEeMaTHYECKHE
HEKellaTeIbHbIC MIPOTHO3UPOBATh | YMEHUS CHCTEMaTHYECKN HO cofeprKaliye YMEHUS
JIEKapCTBEHHBIE HEKellaTeIbHbIe MPOTHO3UPOBATh | OCYIIECTBISIEMBIC OTZAEJbHBIC TPOOENBI, | MPOrHO3UPOBATh
pEaKIuy, ONPENeIUTh | JICKApCTBEHHBIE HEKeaTeNbHbIe YMEHHUS yMEHHSA HEKeNaTenbHbIe
ONITHMAJIBHBIM PEXXUM | peaKIuy, JIEKapCTBCHHBIC MIPOTHO3UPOBATH TIPOTHO3UPOBATH JIEKapCTBCHHBIE
nozuposanust JIC OTIPENETUTh peaknum, HE)KellaTeIbHbIC HE)KeJlaTeIbHbIC peakium,
OIITUMAJIBHBIH OIPEICTINTh JIEKapCTBEHHBIE JIEKapCTBEHHBIE OIIPEIEINTh
PEXUM ONTHMANIBHBIH peakuum, peaKuuy, ONpeIeuTh | ONTHMANIbHBIH
nosuposanust JIC | pexum OIIPECIUTh ONTHMAJILHBII PEXHUM | PEXUM
no3upoBanus JIC | onTUMambHbII no3uposanus JIC no3upoanus JIC
PEXUM

no3upoBanus JIC

Baanern:

YMEHHEM BEIOpATh
KOMOWHHUPOBAHHYIO
TEPaIHio C y4eTOM
[eJIeco00pa3sHOCTH U
pauuoHansHOM OT B

JICUCHNHU KOHKPETHBIX

3a00JIeBaHMi

OTtcyTcTBHE
HABBIKOB BEIOOpA
KOMOWHUPOBAHHO
1 Teparuu ¢
YIeTOM
[eIecoo0pa3sHoCT
Uu
palMoHaIbHOM
®T B 1eueHUn
KOHKPETHBIX
3a00JIeBaHMI

®parmeHTapHOE
MIpUMEHECHUE
HaBBIKOB BBIOOpa
KOMOWHUPOBAHHO
I Tepanuu c
y4eTOoM
1enecoo0pa3zHocT
nu
palroHaIbHON
®T B neyenun
KOHKPETHBIX
3a0oeBaHni

B nenom ycnenixo,
HO HE
CUCTEMaTHYECKI
MIPOSIBIISIEMEIC
HAaBBIKH BEIOOpa
KOMOWHUPOBaHHOM
TC€panuu ¢ y4€ToM
1enecoodpa3HoOCTH
U palMoHaIbHOU
OT B neuenun
KOHKPETHBIX
3a00J1eBaHMIA

B nenom
c(OpMHUpPOBaHHEIE,
HO coJiepiKariee
OTJENBHBIC IPOOEITBI,
HABBIKH BEIOOpa
KOMOWHUPOBAHHOM
TCpanuu ¢ y4€ToM
1eIecoo0pa3HoOCTH U
paunonansHoi T B
JICUCHUN KOHKPETHBIX
3a001eBaHMIA

VYcnemno u
CHCTEMATHYECKHU
MIpUMEHSICMEBIC
HaBBIKH BEIOOpa
KOMOWHUPOBAHHOM
TEPAINy C yI4ETOM
nenecoo0pa3zHoCcTH
U palMoHaJIbHON
OT B neuennn
KOHerTHI:.IX
3a00JIeBaHMI
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OIIK-2.3

YyutsiBaer
MopdodyHKIHO
HaJIbHBIC
0COOEHHOCTH,
(hu3noNoTrIMYecK
He COCTOSTHHS U
HATOJIOTHYECKH
€ MPOLIECCHI B
OpraHuzMe
4eJoBeKa Ipu
BEIOOpE
6e3penenTypHbI
X
JIeKapCTBEHHBIX
npenaparoB u
IPYTHUX TOBapOB
aNTeYHOr0
ACCOPTHMCHTA

3HaTh:
OCHOBHBIE ITOKa3aHUSI 1
MIPOTHBOMIOKA3AHUS K

OtcyTtcTBUE
3HAaHUHM OCHOBHBIX
MOKa3aHuH u

dparmeHTapHbIe
3HAaHUS OCHOBHBIX
MOKa3aHuH U

OO6m1ue, HO HE
CTPYKTYPHUPOBAHHBI
€ 3HaHMSA OCHOBHBIX

B nenom
c(opMHUpOBaHHEIE,
HO coJepiKaliue

CchopmupoBaHHbIe
CHCTEMaTHYECCKUE
3HAHHS OCHOBHBIX

IIPUMEHEHHIO MIPOTUBOIIOKA3aHU | TPOTHBOIIOKA3aHU | MOKa3aHUN U OTZAENbHBIC TPOOEIBI, | MOKA3aHUH U
paznuusbixX rpynn JIIT | i K npuMeHeHUto | i K IPUMEHEHUIO | TPOTHBOIIOKA3aHUN | 3HAHUS OCHOBHBIX [IPOTUBOIIOKAa3aHUI
C y4ETOM Pa3IUYHBIX TPYII | PA3IWIHBIX IPYNN | K IPUMECHEHHIO TOKa3aHUH U K IPUMEHECHHUIO
Mophodyrkmmonanss | JIII ¢ yaetom JIIT ¢ yuerom Pa3IMYHBIX TPy MPOTHUBONOKA3aHUM K | pa3IMYHbIX IPyII
BIX OCOOCHHOCTEH, MophodyHakmon | Mopdodyakunon | JIII ¢ yuerom TIPUMEHECHHIO JIIT ¢ yuetom
(U3HOJIOTHYECKOTO QITBHBIX AIBHBIX MOp(GOGYHKIIMOHAN | Pa3IMYHbIX TPYII MOp(ODYHKIIMOHAT
COCTOSIHUA U 0COOEHHOCTEH, 0CcOOCHHOCTEH, BHBIX JIII ¢ yuetom BHBIX
MIaTOJIOTMYECKUX ¢dusnosornyeckor | GpU3NOIOTUYECKOT | 0COOCHHOCTEH, Mopho(dyHKIHOHANE | 0COOEHHOCTEH,
IPOLECCOB B 0 COCTOSIHUS 1 0 COCTOSTHHS U (PU3HOJIOTHYECKOTO | HBIX OCOOEHHOCTEH, (H3HOJIOTrTYECKOTO
OpraHu3Me 4eJoBeKa MaTOJIOTMYECKUX | TATOJIOTHYECKHX | COCTOSHHS U (bU3HOJIOTHUECKOTO COCTOSIHHS
TIPOIIECCOB B MPOLIECCOB B TIaTOJIOTHYECKUX COCTOSIHUS U MaTOJIOTHIECKUX
OpraHu3Me OpraHu3Me IIPOIIECCOB B MIaTOJIOTHYECKUX MIPOLIECCOB B
YeJI0BeKa YeJIoBeKa OpraHu3Me IIPOIIECCOB B OopraHuzMe
YeJI0BeKa OpTaHH3Me YeJOBeKa | YesloBeKa
Ymern: OtcyTcTBHE YactuaHo B nenom ycnemno, | B menom CdopmupoBaHHEIE
OIIPEAEIATH TPYTIIHI YMEHHUH OCBOCHHBIC HO HE copMUpOBaHHEIE, CHCTEMaTHYECKHE
JIEKapCTBEHHBIX OIIPEAEIATh YMEHUSA CHCTEMaTHYECKU HO COZIeprKalye YMEHUS
CPEACTB JUIsl JICUSHUSI | TPYIIIIBI OIIpeIeNATh OCYLIECTBIISIEMbIC OTZEJbHBIE TPOOEIBI, | ONpEAeNsATh
OIIPEAEICHHOTO JIEKapCTBEHHBIX TPYIIIBI yMEHHUs YMEHHUS OIPEACIATh | TPYIIIBI
3a00JeBaHus U CPeACTB UIs JIEKapCTBEHHBIX OIIPEACNATh TpyIBI JIEKapCTBEHHBIX
OCYLIECTBIISITH BBIOOD JICYSHUS CpeACTB  JUIsi TpyIIBI JIEKapCTBEHHBIX CPeACTB  JUIst
Hanbouee OIPEJIeTICHHOT 0 Je4eHHs JIEKapCTBEHHBIX CpeACTB UIs JICYCHUS
3¢ GEKTHBHBIX U 3a00JIeBaHUs U OTIPEJIEIIEHHOTO CpPelNCTB ISt JIedeHus OTIPEJIEIICHHOTO
6e30TacHbIX OCYIIECTBIISITH 3a0oJIeBaHus U JeYCHUS OTIPEIEIIEHHOTO 3aboJieBaHus U
0e3penenTypHbIX BBIOOp Hanbosee | OCYIIECTBISTH OIIPEAEIEHHOTO 3a00eBaHus U OCYIIECTBIISTH
JIEKapCTBEHHBIX 3¢ GEKTHBHBIX U BEIOOp Hanbonee | 3aboyeBaHUA U OCYILECTBIISITH BEIOOpP | BBIOOP Hamboiree
CPEICTB U IPYTHUX 0e30MacHbBIX 3P PEKTHBHBIX U OCYILIECTBIISITh Hauboee 3¢ PEKTHBHBIX U
TOBAapOB aNTEYHOTO Oe3penenTypHBIX | 0e30macHBIX BEIOOp HamboJIee 3¢ (eKTUBHBIX U 0e30MmacHbBIX
acCOPTUMEHTA JIEKapCTBEHHBIX 6e3peuenTypHbIX | 3 (DEKTHBHBIX U 6e30MmacHbIX 6e3perenTypHbIX
CPEJ/ICTB U IPYTUX | JIEKAPCTBEHHBIX 0e30macHbIX 0e3penenTypHbIX JIEKapCTBEHHBIX
TOBapoOB CpPE/CTB U Ipyrux | Oe3penenTypHbIX JIEKapCTBEHHBIX CPE/CTB U IPYyruX
anTevyHOro TOBapoB JIEKapCTBEHHBIX CPEJICTB U PYTUX TOBapOB aNTEYHOTO
aCCOpPTHMEHTA anTe4yHOro CPEJICTB U JPYTHX TOBapOB aNTEYHOTO accopTHMeHTa
aCCOPTUMEHTa TOBapOB aNTEYHOI'O | aCCOPTHMEHTA

ACCOPTUMCEHTA
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Baanersn:

HABBIKOM BBIOOpA
KOHKPETHOT'O
JIEKAPCTBEHHOTO
Cpe/ICTBa Ha OCHOBE
HHCTPYKIIMH 110
MEUIIMHCKOMY
MIPUMEHEHHIO
JIEKAPCTBEHHBIX
CPEJICTB C y4ETOM
MOpGhOPYHKITHOHABEH
BIX 0COOEHHOCTEH,
(U3HOJIOTHYECKOTO
COCTOSIHUS U
MATONIOTMYECKUX
MPOLIECCOB B
OpraHMu3Me 4YeIoBeKa

OtcyTtcTBUE
HABBIKOB BhIOOpA
KOHKPETHOT'O
JIEKapCTBEHHOTO
Cpe/cTBa Ha
OCHOBE
HHCTPYKIIHMH 110
MEUIIMHCKOMY
MIPUMCHCHHIO
JICKAPCTBCHHBIX
CPEICTB C
YYETOM
MOp(PODYHKIIHOH
AITBHBIX
0COOEHHOCTE,
¢busronornyecKor
0 COCTOSIHUS U
MATOJNIOTMYECKUX
MPOLIECCOB B
opraHusme
YeoBeKa

®parMeHTapHOE
NpUMEHEHNE
HaBBIKOB BBIOOpa
KOHKPETHOTO
JIEKapCTBEHHOTO
CpezncTBa Ha
OCHOBE
MHCTPYKIUH I10
MEIUIUHCKOMY
MPUMEHEHHUIO
JIEKapCTBEHHBIX
CPEACTB C
y4eToM
MOpGhOPYHKITOH
AJIBHBIX
0COOEHHOCTEH,
¢bm3noIOrNIecKOr
0 COCTOSTHHS U
MaTOJIOTMIECKUX
MPOLIECCOB B
opraHuzmMe
4eJoBeKa

B uenom ycnemrno,
HO HE
CHCTEMaTHIECKU
TIPOSIBIISIEMBIC
HaBBIKH BEIOOpa
KOHKPETHOTO
JIEKapCTBEHHOTO
CpEZCTBa Ha OCHOBE
HWHCTPYKIIMH T10
MEIUIIMHCKOMY
MIPUMEHEHHIO
JIEKapCTBEHHBIX
CPE/CTB C y4EeTOM
MophoPyHKITOHAI
BHBIX
0COOEHHOCTEM,
(PU3HOJIOTHYECKOTO
COCTOSIHUS U
TIaTOJIOTHYECKUX
NPOLIECCOB B
OpraHuzMe
YeJIoBeKa

B nenom
c(opMHUpOBaHHEIE,
HO coleprKaniee
OTJENbHBIC TIPOOEITHI,
HaBBIKH BEIOOpa
KOHKPETHOTO
JIEKapCTBEHHOTO
CpelcTBa Ha OCHOBE
MHCTPYKIUH O
MEIULIUHCKOMY
NPUMEHEHHUIO
JIEKapCTBEHHBIX
CPE/CTB C y4EeTOM
MOp(HOoPYHKITMOHAIH
HBIX 0COOCHHOCTEIH,
(3OO YECKOTo
COCTOSHHS H
MaTOJOTHYECKUX
MPOLIECCOB B
OpraHHu3Me YeJIoBeKa

VYcenemHo u
CHUCTEMAaTHYCCKU
MPUMEHseMbIC
HaBBIKH BEIOOpa
KOHKPETHOTO
JIEKaPCTBEHHOTO
Cpe/ICTBa Ha OCHOBE
HMHCTPYKIIUH 110
MEIUIUHCKOMY
MIPUMCHCHHIO
JICKapCTBCHHBIX
CPEICTB C YYCTOM
MopGh o YHKITHOHAI
BHBIX
0COOEHHOCTE,
(HU3HOIOTrHYECKOTO
COCTOSTHHUS U
MATOJIOTMIECKUX
MPOLIECCOB B
OpraHu3Me
YeoBeKa
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4.2. lllkana, ¥ npouenypa oneHnBaHUsI
4.2.1. Iipouenypsl oieHUBAHUSI KOMIETEHHIA (Pe3yJIHLTATOB)

Ne KoMIIoHeHTBI KOHTPOJISA Xapakrepucruka
Cnoco0 opranuzanuu TpaJULIUOHHbIN;
2. Orarnsl y4eOHOI 1esTeTbHOCTH Tekyimuii KOHTPOJIb YCIIEBAEMOCTH
IIpomesxyTOUHas aTTeCTalys
3. JIuno, ocy1eCTBIAIONIEE IIpenojaBaTellb
KOHTPOJIb
4. MaccoBocTb 0xBaTa I'pynnoBoyi, ”HAUBUAYAIbHbLI;
5. Mertox KOHTpOJIA YcTHBIN OTBET, CTAHAAPTU3UPOBAHHBIN TECTOBBIN
KOHTPOJIb, JJa00OpaTOpHBIE PabOTHI, pEeLIeHHE
CHUTYaI[IOHHBIX 3aJ1a4, peeparsl, IPE3eHTALIH,
IIPOBEAECHUE KPYIIOTO CTOJIA

4.2.2. lllkaapl oeHUBAHUS KOMIIeTeHIUI (Pe3yIbTATOB OCBOCHMA)

JJist ycTHOrO OTBeTA:

. OneHka "OTIUYHO" BBICTABIACTCS CTYACHTY, €CIIH OH TITYOOKO U TIPOYHO YCBOMI
MIpOrpaMMHBINA MaTepuall, HCUepIibIBatollle, IOCIeI0BaTeIbHO, YeTKO U JOTMYECKH CTPOMHO €ro
M3J1araeT, yMeeT TeCHO YBS3hIBATh TCOPHUIO C MIPAKTUKOM, IPHUUEM HE 3aTPYIHSIETCS C OTBETOM IMPH
BUIOM3MEHEHUH BOTIPOCA, UCTIONB3YET B OTBETE MaTepHal MOHOTpa(hUIecKOi TUTepaTyphbl,
NPaBUIIbHO 00OCHOBBIBAET PUHATOE PELICHHUE, BIaeeT pa3HOCTOPOHHUMH HAaBbIKAMU U IIPUEMaMHU
000CHOBaHUS CBOETO OTBETA.

. OueHka "Xopoio" BBICTaBISIETCS CTYAEHTY, €CJIM OH TBEPIO 3HAET MaTepHUall, [PaMOTHO U MO
CYLIECTBY U3Jaraer ero, He JOIyCKas CyIECTBEHHBIX HETOUHOCTEH B OTBETE Ha BONPOC, BIAACET
HEOOXOIUMBIMH HaBBIKAMH U IPHEMaMH 0OOCHOBAHHUS CBOETO OTBETA.

. OneHka "y/10BJIETBOPUTENILHO" BBICTABIISIETCS CTYICHTY, €CJIM OH UMEET 3HaHUS TOJIBKO
OCHOBHOTO MaTepHajia, HO He yCBOMJI €ro AeTalleil, JOMyCKaeT HETOUHOCTH, HEJOCTATOUYHO
NpaBUIbHBIE POPMYIUPOBKH, HAPYIICHHUS JIOTUIECKON TIOCIIEA0BATEILHOCTH B H3JIOKEHUN
MIPOrpaMMHOI0 MaTepHaa.

. OreHka "HeYJOBIETBOPUTEIHHO" BBICTABISIETCS CTYICHTY, KOTOPBIA HE 3HACT 3HAYUTEIILHON
YacTH MPOrPaMMHOTO MaTepHaa, JIOMyCcKaeT CYIIeCTBEHHbIE OIMOKH, HEYBEPEHHO, C OOJILIINMU
3aTpyJHEHUAMH U3JaraeT MaTepual.

. Kak npaBuio, ornieHka "HeyJOBIETBOPUTENBHO" CTaBUTCS CTYAEHTaM, KOTOPbIE HE MOTYT
U3JI0KHUTH 0€3 OIMMOOK, HOCSIIUX MPUHIMIHATIBLHBIA XapakTep MaTepHra, U3J10)KeHHbIH B
00s13aTeIHLHOM TUTEPATYPE.

J1s cTaHAAPpTU3MPOBAHHOTO TECTOBOI0 KOHTPOJIS:

O1eHKa «OTIUIHOY BBICTABISICTCS PU BEITIOMHEHUHN 6€3 omnOok 6oee 90 % 3amanmid.

O1eHKa «XOpOII0» BBICTABISIETCS TP BBIONIHEHNH 0e3 omnbok 6osee 70 % 3aganuil.

OreHKa «yIOBIETBOPUTEIHLHOY BBICTABIISIETCS PU BHITIONHEHUHN 0e3 omnOok 6oee 50 % 3amanmii.
OreHKa «HEYIOBIECTBOPUTEILHOY BRICTABISICTCS IPY BEITIOJMHEHNHN 0e3 omnOok MeHee 50 % 3amanuii.
JUJ1sl OLleHKH peleHusi CHTYAllHOHHOM 3a1a4H:

OneHKka «OTIMYHO» BBICTABIACTCS, €CIM 3ajJadya  pelleHa TIpaMOTHO, OTBETHl HA BOIPOCHI
c(hopMyNIMpOBaHbl YETKO. OTAJIOHHBI OTBET MOJHOCTBIO COOTBETCTBYET PEIIEHHIO CTY/ACHTa,
KOTOpOE XOpOoIIo 000CHOBAHO TEOPETHUECKH.

O1eHKa «XOpOIIO» BBICTABISIETCA, €CIM 3aJada peIleHa, OTBEThl Ha BOIPOCH CPOPMYyITHUPOBAHBI HE
JIOCTaTOYHO YEeTKO. PemieHwe cTymeHTa B IEJIOM COOTBETCTBYET STAJIOHHOMY OTBETY, HO HeE
JIOCTaTOYHO XOPOIIO OOOCHOBAHO TEOPETUIECKH.

OneHka «yJOBJIETBOPUTEIHHO» BBICTABISIETCS, €CIM 33jJada pelleHa HE IONHOCTHIO, OTBETHl HE
coJepKatr BCceX He0OX0IUMBIX 000CHOBAaHUH peLICHNUSI.

O1eHKa «HEYIOBJIETBOPUTEIIBHO» BBICTABIACTCA, €CIM 3ajaya HE pelleHa WIM HUMeeT IpyOble
TEOPETUYECKUE OIIMOKH B OTBETE HA ITOCTABICHHBIE BOIPOCHI

Jas1 ouenku pedepatos:
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O1eHKa «OTIMYHO» BBICTABISIETCS, €CU pedepaT COOTBETCTBYET BCeM TpeOOBaHUSAM OQOpMIICHUS,
TIPEICTABIICH MUPOKHH Ondmorpaduaecknii cimcok. Coaepskanue pedepara oTpakaeT COOCTBEHHBII
apryMEHTUPOBAaHHBIA B3IV CTyIeHTa Ha mpoOiieMy. Tema packpbiTa BCECTOPOHHE, OTMEYAETCs
CIOCOOHOCTh CTYJIEHTa K UHTEIPUPOBAHUIO U 000OIICHUIO JaHHBIX TIEPBOMCTOYHUKOB, IPUCYTCTBYET
JIOTHKA M3JI0KEHUsI MaTepuaia. ViMeeTcs: WiTIoCTpaTUBHOE COIIPOBOXKIEHHE TEKCTA.

OrneHKa «XOpOIIO» BBICTABISIETCA, €CIM pedepaT COOTBETCTBYET BCeM TPeOOBaHUSAM OQOPMIICHUS,
MPEJICTABJICH JIOCTaTOYHBIA OuOmuorpaduueckuit cnucok. Conepxkanue pedepara oTpakaet
apryMEHTUPOBAHHBIH B3IJISA CTyIEHTa Ha MpoOJeMy, OJHAKO OTCYTCTBYET COOCTBEHHOE BHICHHUE
npobiemsl. Tema packpbiTa BCECTOPOHHE, IPUCYTCTBYET JIOTHKA U3JI0KEHUS MaTepuaa.

OneHKa «yZOBJIETBOPUTEIBHO» BBICTABISETCS, €CIM pedepar HE IOJIHOCTBIO COOTBETCTBYET
TpeOoBaHUsIM  OQOPMIICHHS, HE TMPEICTaBICH JOCTaTOYHBIH OHONHOrpadUUecKUil  CIHCOK.
AprymMeHranusi B3IIsSAa Ha HpoOieMy HE JOCTaTOYHO yOeIUTENbHAa U HE OXBATHIBAET IOJHOCTBHIO
COBPEMEHHOE COCTOsIHME po0IieMbl. BMecTe ¢ TeM NpHCYTCTBYET JIOTHKA M3JI0KEHUS MaTepuaa.
O1ecHKa «HEYIOBICTBOPUTEIBHO» BBICTABIISIETCS, €CM TeMa pedepaTa He pacKpbhITa, OTCYTCTBYET
yOeauTenpHas apryMeHTalus 1Mo TeMe paboThl, HCIOJIb30BaHO HE TOCTATOYHOE ISl PACKPBITHSI TEMBI
pedepara KOJIMUECTBO JTUTEPATYPHBIX UCTOUHUKOB.

JlJ1s1 OleHKH Npe3eHTalu:

O1neHKa «OTIMYHO» BBICTABISACTCS, €CIU COJIEpXKAaHUE SBISIETCS CTPOro HaydyHbIM. Mimroctpanuu
(rpadmaeckre, My3BIKAIBHBIC, BHIIE0) YCHIHBAIOT dJ(PQPEKT BOCHPUATHS TEKCTOBOH YaCTH
napopmarmn. Opdorpadudeckie, MTyHKTYallMOHHBIC, CTHJIMCTHYECKHE OIMHMOKH OTCYTCTBYIOT.
HaGops! 4nCcIOBBIX JaHHBIX MPOWJLIIOCTPUPOBAHBI IpadUKaMH U JUarpaMMaMu, IpudeM B HanOoee
agexBaTHOH Qopme. MHpOpManus sABISETCS aKTyalbHOH U cOBpeMeHHOW. KirfoueBbie clioBa B TEKCTe
BBIJICJICHBI.

O1eHKa «XOPOIIO» BBICTABISACTCS, €CIM COJep)KaHUE B ILIEJIOM SBISIETCS Hay4dHbIM. WumocTpaumm
(rpaduyeckne, My3bIKaIbHBIE, BUJEO) COOTBETCTBYIOT TeKCTy. Opdorpaduyueckue, MyHKTyalluOHHbIE,
CTHJIICTUYECKHME  OLIMOKM  NPAKTHUYECKHM  OTCYTCTBYIOT.  HaOopbl  4YMCIOBBIX  JaHHBIX
NPOWJUTIOCTPUPOBaHbl TpadukamMud u guarpammamu.  MHopmanms sBisercs akTyalnbHOW U
coBpemeHHOH. KitoueBbie clioBa B TEKCTE BBIJICTICHEL.

OneHka «yIOOBJIETBOPUTEIILHO» BBICTABISIETCS, €CIM COJAEp)KaHHE BKIIOYACT B ceOs 3JIEMEHTHI
Hay4yHOcTH. Wmmoctpauun (rpaduueckue, My3bIKalbHbIE, BHAE0) B ONPEAEICHHBIX CIydasx
COOTBETCTBYIOT TeKcTy. EcTh opdorpaduueckue, MyHKTyallMOHHBIE, CTHIMCTUYECKHE OIIMOKH.
HabGopbl 4MCIIOBBIX [aHHBIX dalle BCEro MNPOWLIIOCTPUPOBAaHBI IpadUKaMH M JUarpaMMaMH.
Wudopmarust siBasieTcss aKkTyalbHOM W coBpeMeHHOH. KirtodueBble cioBa B TEKCTE 4alle BCEro
BBIJICJICHBI.

O1neHKa «HEYAOBJIETBOPUTEIBHO» BBICTABISICTCS, €CIIM  COJEp)KAHWE HE SIBISETCS HAyYHBIM.
Wnmroctpaunu  (rpaduyeckue, My3bIKalbHBIE, BHIEO0) HE COOTBETCTBYIOT TEKCTy. MHOro
opdorpaduuecKkux, MyHKTYallMOHHBIX, CTHJIMCTHYECKHX OMMOOK. HaOophl 4HMCIOBBIX NAaHHBIX HE
NPOWJUTIOCTPUPOBAHEI rpadukaMu U auarpaMMamu. MHQopmaius He TpecTaBiseTcs akTyalbHOW U
coBpemMeHHOH. KitoueBbie ciioBa B TEKCTE HE BBIJICIICHBI.

J1s1 onleHKH JIa00paTOPHOI padoThI

«3auTeHOY - BBICTABISIETCS MIPU YCIIOBUH, €CIIH CTYACHT MOKa3bIBAET XOPOIINE MPAKTUIECKHE HABBIKU
NpY TPOBEICHUH JT1a00PATOPHON PabOTHI; CAMOCTOSATENILHO TPOBOJAUT OMBITHI U HHTEPIPETHPYET
MOJTy4YeHHBIE Pe3yIbTaThl; TPAMOTHO O(QOPMIISIET IPOTOKOJ UCCIEIOBAHUS.

«He 3auTeHO» - BBICTABISETCS NPU HAIMYUN CEPHE3HBIX HEJOCTATKOB B TIPOBEJCHHU OIBITOB; B
CJIydae OTCYTCTBUSI IIPOTOKOJIA JIAOOPATOPHOM PabOTHI C MHTEPIPETALIUCH OTYICHHBIX PE3YJIbTATOB.
JI151 oLleHKH NMPOBeAeHusI KPYIJIOro cToJja:

OTaMYHO: Bce KOMIIETCHINH, TIPEAYCMOTPEHHBIE B paMKaX AUCIMIUIMHEL (B 00beMe, 3HAHUH, yMEHUH
Y BIIQJICHUIT) OCBOCHBI TIOJHOCTHIO. Y POBEHb OCBOCHHSI KOMITETCHIIUH — ITOBBIIIICHHBIH.
OOyuaromuiicsi akTUBHO PELIaeT [TOCTaBJICHHBIE 3aJa4H, IEMOHCTPUPYS CBOOOIHOE BIIaJICHUE
NPEAyCMOTPEHHBIMH HaBBIKAMH U YMEHHUSMH Ha OCHOBE MCIIOJIb30BAHUS MOJTyYSHHBIX 3HAHUI.
Xopo1o: Bce KOMIIETEHIINH, IPEAYCMOTPEHHBIE B paMKaX JHUCIHUIUINHEI (B 00beMe, 3HAHWH, yMEHUIH
Y BJIQJICHUI ) OCBOCHBI MTOJIHOCTHIO. Y POBEHb OCBOCHHS KOMIIETEHITUH — JOCTaTOYHBIN. OOyJaromuics
pelaeT nocTaBlieHHbIE 3aa4l, HHOTa JOIyCKasl OLIMOKH, HE MPUHLIUIIHAIBHOTO XapaKTepa, JIETKO
UCIIPaBJIET UX CaMOCTOSTEIbHO NIPH HABOSIUX BOIIPOCAX MPENOIABATEN; JEMOHCTPUPYET
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BJIaJICHHE TIPEIyCMOTPCHHBIMU HaBBIKAMU M YMEHUSIMH Ha OCHOBE MCIIOJIb30BaHHMS TOTYYEHHBIX
3HAHUN.

Y10B1eTBOPHUTENBHO. BCE KOMIIETCHLIMH, IPEAYCMOTPEHHbIE B paMKaxX AUCLUILIMHEL (B 00BeMeE,
3HAHWI, YMEHUH U BJIaJ€HUH) OCBOEHBI MOJHOCTBIO. YPOBEHb OCBOCHHUSI KOMIIETEHIIMU — IOPOTOBBIH.
OO0yyvaromuiicst Ipy PEIIeHnH TOCTABICHHBIE 3a/1a4H, YaCTO JOMYCKAET OMIMOKH, HE
HNPUHIMIIMAIBHOIO XapaKTepa, HCIPABIIET UX IPU HATMYUH OOJIBIIOr0 KOJIMYECTBA HABOAALINX
BOIPOCAaX CO CTOPOHBI MPENOaBaTeNs; He BCera MoJy4YeHHbIE 3HAHUS MOXKET B TOJTHOM 00BeMe
NPUMEHNUTH TIPH JEMOHCTPALIH MPEAYCMOTPEHHBIX IPOrPaMMOI TUCIUTUINHBI HABBIKAMH U
YMEHUSIMH.

HeynosiieTBOPUTEIbHO: BCE KOMIIETEHIINH, IPELYCMOTPEHHBIC B PAMKaX JUCLUIUIUHBI (B 00beME,
3HAHWIA, YMEHUH U BIaJCHUH) HE OCBOCHBI MJIM OCBOEHBI YaCTUYHO. Y POBEHb OCBOCHUS KOMIIETEHIINN
— noanoporoBelid. O0yJaroImiics Npy peleHUH IOCTaBICHHBIE 3a1a4H, A0IyCKaeT OLIMOKU
NPUHIMIIHAIBHOTO XapaKTepa, He MOXKET X UCIPABUTD AaXe MIPU HATMUUH OOJIBIIOr0 KOJIMYECTBA
HaBOJISIIIUX BOIIPOCAX CO CTOPOHBI MPEMoAaBaTesl; 3HaHUS 10 JUCIUIUTNHE (parMeHTapHbI 1
oOyyaromuiics He MOXKET B TIOJIHOM 00beMe MPUMEHUTD UX TP JIEMOHCTPAIIUH MPEYCMOTPEHHBIX
IPOrpaMMOi AUCLUITIMHBI HABBIKAMH U YMEHHAM

4.3. llkajia 1 mpoueaypa OleHUBAHUS MPOMEKYTOUHOH aTTecTAlUU

Kpurtepun ouenku 3x3amMeHa (B cOoTBeTCTBHE C II. 4.1.):

OueHKa «OTIIMYHO» BBICTABJIsAETCS, €CJIU NPH OTBeTe Ha BCe BONPOCHI OMJIeTa CTYACHT OTBEYAET
rpaMOTHO, ITOJIHO, UCIIOJIb3Ys 3HAHUA OCHOBHOH U HOHOHHHTCHLHOﬁ JIMTEPATYPHI.

OueHKa «XOpoLI0» BBICTABJSAETCS, €CJAM IPU OTBETE HA BOMPOCHl OMJIETa CTYOEHT IPaMOTHO
OTBEYAET B paMKax OO0s3aTeNbHOM JHMTEPaTypbl, BO3MOXHBI MEJIKHE EIWHUYHBIE HETOYHOCTH B
TOJIKOBaHWM OTACJIBHBIX, HC KIIFOYCBBIX MOMCHTOB.

OueHKa «y/JA0BJIETBOPHUTEIHLHO» BBICTABJSETCH, €CJAU MPH OTBETE HAa BOMPOCH OWiIeTa CTYAEHT
HYXJaeTcs B JAOMOJIHUTEIbHBIX BOIPOCAX, IOMYCKAeT OMIMOKM B OCBELICHUH NPUHIUIHAIBHBIX,
KJIFOYEBBIX BOIIPOCOB.

O1eHKa «HEeY/I0BJIeTBOPUTEIBLHO» BBICTABJSIETCS], €CJIM TIPH OTBETE Ha BOTPOCHI OMIIETA CTYACHT
HE TMPOSIBUJ [Jak€ TIIOBEPXHOCTHBIE 3HAaHWs 10 CYIIECTBY IOCTAaBJICHHOTO BOIPOCA, IJIOXO
OpHEHTHUPYETCs B 00513aTeNIbHOM TUTEpaType
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