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1. IlepeyeHb KOMNETEHIHMH ¢ yKa3aHHeM 3TamnoB MX (OPMUPOBAHUS B Ipoliecce OCBOEHUS
00pa3oBaTeJIbHOI MPOrpaMMbl

B pesynbrare ocBoeHus OITOII oOydaromuiicss JOMKEH OBIAETh CIACAYIONIMMHU Pe3yJIbTaTaMHi 00yIeHHS
no aucruIuiHe(MoayIno) «bronorunueckas XuMus»:

Ne KonTtponupyemsle pasnenst | Kog konTponu- | HanmeHOBaHUE OLIEHOUYHOTO [xana
n/m (TeMBbl) TACITUTUTHHBI pyeMoii komIie- | CpencTBa OLICHUBAHUSA
(pe3ynmbTathl 1o pa3genaM) | TEHINH (WU e€
YacTH) U €€
(dhopMyIHIpOBKa
IO YKCJIAHUIO
1 CrtpoeHue u ¢bysakmuu | OIIK-2 VYcTHBIN OTBET, [aTubannpHas
OCITKOB 1 aMHHOKHUCIIOT CTaHIAPTU3UPOBAHHBINA TECTOBBII IIKana
KOHTPOJIb, 1a00paTOPHBIC PabOTHI, OIICHUBAHHUS
pelllcHIe CUTYAIlMOHHBIX3 3a7ad,
pedepaThl, Mpe3cHTAIUH
2 Burtamunst OIIK-2 Y CTHBIN OTBET, [IatubannbHas
CTaHIAPTU3UPOBAHHBIN TECTOBBII IIKana
KOHTPOJIb, 1a00paTOPHBIC PabOTHI, OIICHUBAHHUS
pelllcHHe CUTYaIlMOHHBIX3 3a7ad,
pedepaThl, Mpe3eHTAIUH
3 DepMeHThI OIIK-2 YcTHBIN OTBET, [TaTubannpHast
CTaHAapPTU3UPOBAHHBIN TECTOBBIN LIKaJIa
KOHTPOJIb, 1a00paTOPHBIC PabOTHI, OIICHUBAHHUS
pelllcHHe CUTYaIlMOHHBIX3 3a7ad,
pedepaThl, Mpe3eHTAIUH
4 Crpykrypa 1 GyHKIUU OIIK-2 YcTHBIN OTBET, [TaTubanmpHast
nunuaoB. buonornyeckue CTaHIAapPTU3UPOBAHHBIN TECTOBBIN LIKana
MeMOpanbl. CTpoeHHe U KOHTPOJIb, J1a00paTOpHbIE paboTHl, OLICHUBaHUA
¢dbyuaknuu. TpancnopT pelllcHHe CUTYaIlMOHHBIX3 3a7ad,
BEIIIECTB uepe3 MeMOpaHy. pedepaThl, Mpe3eHTAIUH
Ilepenaua curaana B KICTKY
5 Beenenne B 00MeH Bemects. | OITK-2 YCTHBIN OTBET, [IarubamibHas
Buonorndeckoe okucieHNe CTaHIAPTU3UPOBAHHBIA TECTOBBII IKana
KOHTPOIIb, Ta0OpaTOpHBIE PadOTHL, OIICHUBAHHS
pelIeHre CUTYallHOHHBIX3 3a71ad,
pedepaTsl, Ipe3eHTAINH
6 OOMeH yTIIeBOI0B OIIK-2 Y CTHBIN OTBET, [TarubamibHas
CTaHIAPTU3UPOBAHHBIA TECTOBBIH IIKana
KOHTPOJIb, Ta0OpaTOpHBIE PadOTHL, OIICHUBAHHS
pelIeHre CUTYallHOHHBIX3 3a71ad,
pedepaTsl, Ipe3eHTAINH
7 OOMeEH TUIUI0B OIIK-2 Y CTHBIN OTBET, [TarubamibHas
CTaHIAPTU3UPOBAHHBINA TECTOBBIH IKana
KOHTPOIIb, Ta0OpaTOpHBIE PadOTHL, OIICHUBAHHS
pellIeHre CUTYallMOHHBIX3 3a71ad,
pedepaTsl, Ipe3eHTAINH
8 O0men OeIKOB u | OIIK-2 VCTHBIN OTBET, IIsaTubanisHast
AMHHOKHUCIIOT CTaHIAPTU3UPOBAHHBIA TECTOBBI IIKana
KOHTPOJIb, 1a00paTOpHBIC PadOTHI, OIICHUBAHHS
pellleHe CUTYallMOHHBIX3 3a71a4,
pedepaTsl, pe3eHTAINH
9 O6meH HykneotuaoB. | OIIK-2 VYcTHbIN OTBeT, [aTubanmpHast
MatpudHbie OHOCHHTE3HI. CTaHIAPTU3UPOBAHHBIA TECTOBBIH IIKana
KOHTPOJIb, 1a00paTOpHBIC PadOTHI, OIICHUBAHHS
pelleHNe CUTYallHOHHBIX3 3a7ad,
pedepaTsl, Mpe3eHTAIH




10 | buoxumus mneuenu. OOmen | OIIK-2 YCTHBIN OTBET, [TarubannbHas
XPOMOIIPOTENHOB CTaHIapTH3UPOBAaHHBIN TECTOBBIA IKaja
KOHTPOJIb, Ta00PATOPHBIE pabOTHI, OIICHUBAHHUS
peIIeHHE CUTYaIMOHHBIX3 3a/ad,
pedepaTsl, Ipe3eHTAINH
11 | broxumusi KpOBH ¥ MOYH OIIK-2 VYcTHBI 0TBeT, [TarubannbHas
CTaHAapPTU3UPOBAHHBIN TECTOBBIN LIKaiza
KOHTPOJIb, 1a00OpaTOpHBIE PadOTHL, OIICHUBAHUSA
peIIeHHE CUTYaIMOHHBIX3 3a/ad,
pedepaTsl, Ipe3eHTAIIH
12 | T'opmonsl.  'opmonanbHas | OIIK-2 VYcTHBI 0TBeT, [TarubannbHas
PETymAnus MeTabOoNINIECKIX CTaH/IapTH3HUPOBAaHHBIN TECTOBBIA mIKaja
TIPOIIECCOB. KOHTPOJIb, 1a00OpaTOpHBIE PadOTHL, OIICHUBAHUSA
peIIeHNE CUTYaIMOHHBIX3 3a/ad,
pedepaTsl, Ipe3eHTAINH
13 | dapmaneBTHYECKAS OIIK-2 VYcTHBI 0TBeT, [TarubannbHas
OmoxuMusl. MeTabomm3m CTaHAapPTU3UPOBAHHBIN TECTOBBIN LIKaiza
JIEKapCTB. KOHTpOJIb, TabOpaTopHbIE paboTHI, OLICHNBAHHMS
peIIeHNE CUTYaIMOHHBIX3 3a/1ad,
pedepartsl, mpe3eHTaun
14 | Beenenne B kimHHuYeckyw | OIIK-2 Y CTHBII OTBET, [Iarubamibuas
OHOXMMHUIO. CTaH/apTH3UPOBAHHBIN TECTOBBIA IIKaja
KOHTPOJIb, Ta0OpaTOpHBIE paboTHI, OLICHUBAHHMS
peIIeHHE CUTYaIMOHHBIX3 3a/1ad,
pedepartsl, mpe3eHTaImy,
MIPOBEJICHUE KPYTIIOTO CTOJIA

2. Texkymuii KOHTPOJIb YCIIEBA€MOCTH HA 3aHATHAX CEMHHAPCKOI0 THIA (CEMHHApHI, MPAKTUIECKUE
3aHATHS, KIMHUYECKUE NPAKTHUECKUE 3aHITUS, TPAKTUKYMBI, JabopaTopHbIe paboThI),BKIIOUYAs 3aJaHus

CaMOCTOSITETIbHOM PaboThl 00YYarOIIUXCS,IPOBOTUTCS B OpPMaXx:

- YCTHBIH OTBET,

- CTaHJIaPTU3UPOBAHHBIA TECTOBBIA KOHTPOJIb,

- n1abopaTopHbIC PabOTEHI,

- 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 00ydaromerocs ornpesenser npenoaasarens. KonndyectBo dpopm
TEKYILEr0 KOHTPOJIS Ha KaKIOM 3aHSATHU MOXET OBITh Pa3IMUHBIM M ONPEACISETCs NPEenoaaBaTesieM B
3aBHCUMOCTH OT LIeJIeH U 3a1a4 3aHs;THS.

2.1 TunoBble KOHTPOJIbHBIE 3aJaHUS WJIM HHbIE MATepHaJIbl, HEOOXO0AUMBIE AJ OLeHKH 3HAHWI,
YMeHHi, HABBIKOB M (MJIM) ONBITA JAeATEJbLHOCTH, XapaKTepu3yIIMX 3Tanbl (OpMUPOBaAHUS
KOMIIeTeHIIUI B Ipolecce 0CBOECHNsI 00pa30BaTeJIbHOI NPOrpaMMbl

2.1.1. CtanaapTU3MPOBAHHBbIN TECTOBBII KOHTPOJb YCIeBaeMOoCTH (110 TeMaM MJIU pa3esiamM)
Tectol o TeMe 1 «CTpoenue U pyHKIUM 0eJIKOB 1 AMUHOKHCJIOT)

1. Boi0epuTe 0JuH NPaBUIbHbINA OTBET.

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

A. buypeTtoBoit

b. Kcanronporennosoit

B.Hunruapunosoit

I'. C penmnmmzoTrnonmanaToM

J. ®ons

2. BeiOepuTe NpaBHIIbHBIEC OTBETHI.

IIBeTHBIC peaKkyM MO3BOJISAIOT CYAUTH O:

AllpucyrcTBun 6eKOB B OMOJIOTHYECKUX KUIAKOCTSIX



b. IlepBuuHO¥ CTPYKTYype OCITKOB
B.IIpucyTcTBHH HEKOTOPHIX AMHHOKHUCIIOT B OelKe
I'. KonuyecTBe aMUHOKHUCIIOT B O€IKE

1. ®yHKIMHN OCIIKOB.

3. BoiGepure ouH NPaBWILHBIN OTBET.

Henrun, Ha C-KoHIle KOTOPOr0 HAXOAUTCH HMHHOKHCJIOTA:
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 KOTOPOr0 HAXOAUTCSI JUAMHUHOMOHOKAPOO-
HOBasi KHCJIOTA:

ATpe—Ana—IJIuz—IIpo

b. Jlmz—Cep—Iuc—I mH

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.KcaHTONPOTEHMHOBYIO pEaAKIIHIO

I'. Peakiuto ¢ HUHTUAPUHOM

. Peaxnuto 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 ACHCTBUIO MPOTEOIUTUICCKUX (DEPMEHTOB

7. YcraHoBHTeE COOTBETCTBHE.

A AHTHOTEH3HH |

b. Aaruorensusn |

B.O0a

I'. Hu onun

1. SBngercs neKanenTHIOM

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

4. TlpencrasisieT cob60i OETOK-TIPEeANIeCTBEHHUK

8. BoioepuTe 01MH HeNMPaBWJILHBIN OTBeET.

Pamikanbl aMMHOKHCIIOT MOTYT 00pPa30BbIBATH BOAOPOIHbBIC CBSI3H:
ATpe

b. Apr

BI'uc

I'. Tpu



J. Act

9. Kakue KoHe4YHBbIE MPOAYKTHI 00pa3yl0TCs PH OKUCJICHUH AMHHOKHUCIOT?
1. CO,, H,O, NHj

2. CO,, H,O

3. CO,, H,0, mupysar

10. Kakasi u3 nepeyucjIeHHbIX AMHHOKHCJIOT OTHOCHUTCS K He3aMeHUMOii ?

1. Cepun
2. AnanuH
3. Metuonun
4. I'manuy
ITaJIoHbI 0TBETOB 10 TeMe 1 «CTpoenne u yHKUMU 0€JIKOB 1 AMUHOKHMCJIOT»
1.A 2. A, B, |31 4.b 5. r 6. 1-B; | 7. 1-|8 r 9.1 10. 3
r 2-b; 3-A; | A;2-B;3
41 -B;4-T

TecTnl 110 TeMe 2 «BUTaMUHBI»

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

2. Buramunbl:
1)aBnsAIOTCS TUTACTHYECKUM MaTepHalioM
2)He SBISIOTCS IUIACTHYECKUM MaTepUaIoM
3)ABIAIOTCS HICTOYHUKOM SHEPTUU
4)He SBIAIOTCS UICTOUHUKOM SHEPTUHU

3. OcHOBHasl po/ib BUTAMHHOB:
1)cTpykTypHas
2)sHepreTUyecKas
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 BBI3BIBAET PA3BUTHS MATOJOTHIECKUX COCTOSHUHN

5. Knaccuuxauusi BATAMHHOB OCHOBAHA HA:
1)pacTBopuMOCTH
2)XUMHYECKOM CTPOCHHUH
3)0ykBeHHOM 0003HAUYECHUHU
4)crioco0e moydeHus

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

7. T'MmoBHTaAaMMHO3 — 3TO:
1 )u30pITOYHOE HAKOIUIEHNE BUTAMUHA B OPTaHU3MeE
2)4acTUYHBIA HEAOCTATOK BUTAMHUHA




3)abcoMroTHRIN AehUIIAT BUTAMUHA

4)HeTOCTAaTOK HECKOJIBKUX BUTAMHHOB B OpPTraHU3Me
8. TI'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 JKEIYAKE, KHIIICYHUKE

B) TJIMCTHBIC HHBA3HUU

') KypeHHUE U aJIKOTOJIU3M

1) HeTIPaBIJIBLHBIHN MUIIEBON PaIfioH

€) 0epeMeHHOCTh, SKCTPEMAITbHBIE CUTYAITHH

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

9TajI0HbI OTBETOB K TECTaM 110 TeMe « BuTaMUHbBI»

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

10.

Tectbl 10 TeMe 3 «PepMeHTbI»

1. ®epMeHTHI — 3TO OeJIKHU:

1)perynupytolue mpoeccs 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)cTpocHHE aKTUBHOTO IIEHTpa (epMeHTa.

3. Kaxnbiii ¢pepMeHT MMeeT KOAOBBIIi HOMep:
1 )ATH3HAYHBIH 3)Tpex3HauHbIiI

2)4eThIpeX3HAYHBIH 4)ByX3HAYHBII

4. YcTaHOBHUTbL COOTBETCTBHE:

Kaacc gpepmenma Gepmenmol
no Kaaccuguxayuu
1)1 a)TpaHcgepasbl
2)2 0)nuasel
3)3 B)OKCHIOPEAYKTa3bl
4)4 T')JIUra3sl
5)5 JUTHIPOIIA3hI
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. OTIMYHUTEIBHBIMH Y€PTAMHU (PEPMEHTOB 0T HEOPIAHUYECKUX KATAINU3ATOPOB SIBJISIIOTCS
1)upe3BBIYaiiHO BBICOKAs KaTaUTHUECKasl aKTUBHOCTh

2)yBENWYNBAIOT SHEPTUIO aKTUBAIIH

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. Kommiekc 0enka-pepmenTa co cBOMM KO(epMeHTOM HA3BIBAIOT:
1)amodepmenT 4)xomodepmeHT
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)CBSI3BIBAIOIINIA IEHTP

3)perynsaTopHBIN LEHTP.

9TaJI0HBI OTBETOB K TECTaM 110 TeMme 3 «(I)epMeHTI)I»

1. 3 |2 2 |3 2 |4 1- | 5. 3,5 6. 4 | 7. 1,345 8. 1 ]9 4 | 10.
B,2-23,3-
n,4-0,5-
e,0-r

Tectnl o TeMe 4 «CTpyKTYpa M PyHKIMHU JUNuA0B. buonornyeckue memopansl. CTpoenne u
¢ynxunun. TpancnopT BemecTB Yepe3 meMOpany. Ilepenaya curnaja B KiIeTky»

1. K xakoii rpynime JUIHuI0B OTHOCUTCS C(PMHIOMUETINH

1. sxupsI

2. dpochomunuast

3. IPOU3BOIHOE XOJECTEPHHA

4. IpoU3BOJHOE apaxUIOHOBOM KHCIOTHI

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

2. dpochomunuast

3. MPOM3BOAHOE XOJIECTEpHUHA

4. IpoU3BOJHOE apaxUIOHOBOM KHCIOTHI




3. Yka:xkuTe NpoayKThl, 00pa3yommecs Npu ruapoJn3e nepedpo3naon
1. TIMIEPHH + )KUPHBIE KUCITIOTHI

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 13 nepe4ynciieHHbIX BEIIECTB SIBJISIOTCS He3aMeHUMbIMH (paKTOpaMu MUTAHUS
. XOJIECTePHH

. BUTaMUH /[

. OJICMHOBAsI KUCIIOTA

. JINHOJIEBAsI KUCIIOTA

. C(OMHTOMUEIIUHBI

DN AWK = W

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. Perynsuuu nmoToka BemecTs B KJIeT*
JI. MeXKJIETOUYHBIX KOHTaKTax

7. BoiGepuTe onH HanGoJ1ee MOJIHbIN OTBET.
MemOpaHbl y4aCTBYHOT B:

A TpaHCcHIOpPTE TIIIOKO3BI B KIETKY
B. Perynsuuu nepenoca K* B knetky
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 I'uapodobubIie Genkn
b. D¢dupsr xonecrepona
B. AmbudunsHbIe TUTHIB 1 Oer™

I'. Cunrosun
M. Tpuauunrnuneposn

9. BriOepuTe 01H HeMPaBUJIbHBII OTBET.
Jlunuabl MemMOpaH:

A, OopMHpYIOT IBOMHON JIMNHUAHBINA CION

b. YyacTByIOT B aKTHBaIllnu MEMOpPaHHBIX >

B.  MoryT cayXuTh «IKOpem» IS TOBEpX

I'. Ilpencrasnens! rnuuepodochorunmaa
NUAaMHA

J. 3akpemsioTcsi B MeMOpaHe ¢ TTOMOIIIL)» CBS3EH

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



b. [TocTpoen Ha ocHOBE (hochaTUTHON KHCIOTHI

B. ConepXuT 0UH OCTATOK YKUPHON KUCIOTHI

I'. OTHOCHTCSH K TpymIie TPHALMITIIULEPOTIOB

. 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 curuana B KJIETKY.

1.2 2,3 3,3 412 524 6.I 7.I 8B 9.1 10.1-b, 2-
B,3-1

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

1. Hayka o c6ajJaHCHPOBAHHOM W PAllMOHAJILHOM MUTAHUYN HA3bIBAETCH:
1)Baseonorus
2)repoHTONOr U
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)HachIIEHHBIE JKUPHBIE KUCITIOTHI
2)HEeHACBILICHHBIE )KUPHBIE KUCIOTHI
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. TIlo xapakTepy 100bIBaHHS YHEPTHHU KUBbIE€ OPTaHU3MBbI JEJISITCH HA!
l)rerepoTpodst 3)ayTtoTpodsl
2)xeMoTpodbI 4)doToTpods
6. Ilo HCTOYHMKY FHEPIUH KUBbIE OPTAHU3MbI TeJISATCS HA:
1)rereporpodst
2)xeMOoTpoQbI
3)ayToTpods
4)pororpodsr
7. YCTaHOBUTH COOTBETCTBHE:
Ipoyeccul pearyuu
1) oO6pa3oBaHne KOHEYHBIX ITPOJYKTOB 0OMEHA a) SHIEPrOHHYECKUE
2) CUHTEe3 OHMOMOJIEKYIT 0) IK3IPrOHUYCCKUE

8. YacTb 3Hepruu CHCTEMbI, KOTOPYIO MOKHO HCIIOJIH30BATH JIJIsl COBEPIIEHNUS MOJIe3HOM
PadoThHI NPU MOCTOSIHHBLIX TeMIIEPATYpe U 1aBJIE€HHHU, HA3HIBAETCS:
1 )sHTanpIueH
2)cBsI3aHHOM 3HEpTUEH




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,0
5)CO,

ITAJIOHBI OTBETOB K TECTaM 10 TeMe 5 «BBenenne B 00MeH BelecTB. buosiornueckoe OKMCJIeHIE».

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

10.

3 2 2 2 13 24 | 1-6,2-a 3 1 2,45

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) rukoreH 4)KommareH
2) amacTuH 5) kxpaxmain
3) nemono3a
3. CyTo4Hasi IOTPeGHOCTH YIJIEBOJAOB [JIsl B3POCJIOr0 310POBOT0 YeJI0BEKA COCTABJISIET:

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.

Kpaxmaa:

1 )muHEeHHBIH monuMep

2)[IOCTPOEH U3 OCTATKOB I'ITIOKO3BI

3)ocTaTKH IIFOKO3bI CBsI3aHbI 3-1,4-TIIMKO3UIHOM CBS3bI0

4)roctynaeT B OpraHU3M B COCTaBE KMBOTHOM MUILA

5)dbopma AenOHNPOBaHHUS TITFOKO3bI B KJIETKAaX PACTEHHH.
6. BpIOpaTh NpaBWILHBIH OTBET.

K smHeiiHbIM mosiucaxapuaaM OTHOCUTCS:

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

1)pa3BeTBICHHBIN MTOJIUMED

2)IMHENHBIA TOTMEp

3)OCTPOCH M3 OCTATKOB TIFOKO3BI

4)popma IENOHUPOBAHUS TIIOKO3bI B XKUBOTHBIX TKaHIX
5)ocTaTku TIOKO36I CBsI3aHbI 3-1,4-TIHKO3UIHOM CBA3bIO
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6)IIOCTyIIaeT B OPTaHU3M B COCTABE PACTUTEIHLHOM MHIIIH.
8. BpIOpaTh NpaBWILHbBIE OTBETHI.
Heanromo3a:
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 cocmas

1)nakTo3a a) rmoko3a-(a-1,6)-rmoko3a

2)MalbTO3a 0) rimoko3a-(a-1,2)-ppykrosa

3)caxapo3sa B) rimoko3a-(0-1,4)-rimoko3a

4)nzomanbTo3a r) ¢ppykro3a-(B-1,6)-ranakrosa

5)HU OIVH U3 3THX YTJIEBOAOB I) ranmakto3a-(p-1,4) rimroko3sa.
10. YcTaHOBUTBL COOTBETCTBHE:

CBs3U MeAHCOY MOHOMEpaMU (epmenm, pacwenisiiowuil césa3u

1)rmroko3a-(a-1,4)-riaroko3a a)MayipTasza

2)ranakrosa-(f3-1,4)-riaroko3a 0)m30MabTaza

3)rmoxo3a-(a-1,6) riroko3a B)JIaKTa3a

4)rmokosza —(a-1,2)-ppykrosa rcaxapasa

JTaJIOHbI OTBETOB HA TeCThI 0 TeMe 6 «O0MeH yri1eBo/10B)

2. a. 7. 8.
135 | 3 2 | 1234 | > 25 6 2| 494 | 1245

9. 1
2-B; 3-0;
4-a; 5-r

10. 1-a;
2-B; 3-0;
4-r

Tecthl MO TEMe 7 «O0MeH JTMTTHIOB»
1. Bce qunuaml:
1)UMeroT 4eTHOE YHCIIO YTIEPOTHBIX aTOMOB
2)ruipoNu3yI0TCs MaHKpeaTUdeCKUMH JTUIa3aMu
3)pacTBOPSIOTCSA B HEMOISAPHBIX OPTAHUIECKIX PACTBOPUTEIX
4)BCTyHarOT B PEAKIIUH OMBIICHUSI
5)pacTBOPSIIOTCS B BOJIE.
2. K HACBIIIEHHBIM BBICIINM KUPHBIM KHCJI0TAM OTHOCHTCSI:

1)apaxugoHoBas 4)IIMHOJICHOBAS
2)onenHoBast 5)nanbMUTOJIEMHOBAS
3)creapuHoBas

3. AUMIrauuepuHbl OTHOCATCS K rpymme:
1)rimunepodocdonunmmon 4)BOCKOB
2)HEeNTpaJIbHBIX JUIHUIO0B 5)TeprieHoB
3)rIMKOJUITA OB

4. YcTaHOBUTH COOTBETCTBHE:
ceoticmea AUNUOb
1)HepacTBOpUMEI B BOJIE a)TAT
2)oAWH U3 OCHOBHBIX KOMITOHEHTOB MeMOpaH 0)ochaTunnnxonuu
3)paciueruiseTcs npu rojIoJaHy B aJUIOLNTAX, B)oOa

00pazyst KUPHBIE KHUCIOTHI — HICTOYHUKH SHEPTUH T')HU OJIVH.

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

1)petunon 4)MHO3UTON
2)xosecTepon S)rmtepon
3)puburon
6. B ocHOBe CTPYKTYpBI X0J1€eCTEePHHA JIEKUT COeTHHEHNE:
1)benantpen 4)nenrodeHanTpeH
2)IUKIIONIEHTaH S)uuKIoneHTaHnepruapodeHanTpeH
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3)uukioneHTaH(peHAHTPEH
7. Cdunropochoaunuabl ¥ IITUKOTUNMUIABI COAEPKAT OO KOMIIOHEHT:

1)runepuH 4)chuHrO3UH
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

ITAJIOHBI OTBETOB IO TeMe 7 «O0MeH JTUIMUI0BY

1. 2. 3. 4, 1-B; 5. 6. 7. 8. 9. 10.
3 3 2 2-0; 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 yepe1oBaHUSI AMUHOKHUCIIOT
2)IpUCYTCTBUS HE3AMEHUMBIX aMUHOKHCIIOT
3)cOOTBETCTBUS MEXIYy AMUHOKHUCIOTHBIM COCTaBOM IOTpeOisieMoro Oenka W aMHHOKHCIOTHBIM
COCTaBOM OEJIKOB Tena
2. BpiOpaTh NpaBWIbHbIE OTBETHI.
Jlnst yesioBeKa 00J1ee EHHBIMU SIBJISIOTCH O€JIKH:

1)msca 4)stury
2)NIIeHULIBI 5)Momnoka
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 ¢usnonornyeckoii morpedHocTH B 0esike B CYTOYHOM paunMoHe s Jaereid g0 12uer
cOCTABJIfACT:

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

5. BbIOpaTh NpaBWILHBIA O0TBET.
U3 nepeyncieHHbIX AMUHOKHCJIOT K 3aMeHUMbIM OTHOCHT:

1)BanuH 4)iponuH
2)neinuH 5)nu3uH
3)METHOHUH

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

1)Banuu 4)cepuH
2)rnuH S)uucrenH
3)Tupo3uH

7. BpbIOpaTh NPaBUILHBINA OTBeET.
A30THCTOE paBHOBeCHe B OPraHn3Me BO3MOKHO:
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1)pu 6epeMEeHHOCTH Ha cpoke 4-7Mmec.
2)py TOJI0IaHUY B TEUCHHE S5-71Hel 1 6osee
3)y 340pOBOTO YeJIOBEKa MPH HOPMAIHLHOM NMUTaHUU
4)y peO&Hka B TeueHHe 2-TO roja KU3HH
5)1pu OOIIHUPHBIX TEPMUICCKUX 0KOTaX
8. BbIOpaTh NpaBWIbLHBII OTBET.

Ha cocTosinue a30THCTOr0 0ajIaHca 4ejioBeka Hau0oJiee 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)3a00eBaHNe TTOYEK
3)cuHApOM MPHUOOPETEHHOTO UMMYHOIe(hUITNTa
4)3a00sieBaHuE TICOpHA3
5)He0CTaTOK HE3aMEHUMBIX aMUHOKHUCIIOT B PallIOHE
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.
2,3 1,45 3 3 4 1 3 4

10.

TecTbl 10 TeMe 9 «OOMeH HYKJI€0TUA0B. MaTpuyHbIe OMOCUHTE3bD»
1. HykJjenHOBBIE KUCIOTHI paclleuIsfiioTcs (pepmMeHTAMU:
1.Ilentnaazamu
2.JIunazamu
3.Hykneazamu
4 I'muko3uaazamMu
5. INomunykneoruadocdopunazamu
2. HyxkieoTuasl pacimiemisorcs ¢pepMeHTaMu:
1.Hykneazamu
2.Hykneotnaazamu
3.Hykieo3unazamu
4. Hyxneosunhocdopunazamu
3. HyxJseo3uanl pacimemisorcs pepMeHTaMu:
1.Hykneazamu
2.Hykneotaazamu
3.Hykneo3unazamu
4 Hyxneosundochopuiazamu
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.AJIJTaHTOMHOBAS KHCJI0Ta

3.MoueBas KHCJIOTa

4. no3un

5.I'yanun

6. YcTaHOBHUTH COOTBETCTBHE:

Depmenm Kamanusupyemas peaxyus
1.aneHnHAEe3aMUHa3a A)peaxiusi OKUCIICHHUS TypHUHOB

2.ryaHUHJIe3aMHHAa3a B)dochoponuruueckuii pacnan N-rIuKo3uIHON CBSI3H

3.mykneosuadochopunasa B)ne3amuHupoBaHue ryaHnHa
4.KCaHTHHOKCH1a3a I')ne3amuHupoBaHue alcHUHA
7. Tlpu ne3aMMHUPOBAHWU ajJleHUHA 00pa3yeTcs:
1.I'yanun
2.I'unokcanTHH
3.KcanTun
4. TumuH
5.1{uto3un
8. Ilpu ne3aMWHMPOBAHUM I'YaHWHA 00pa3yeTcs:
1.Aneaun
2.I'unoxcanTuH
3.KcanTun
4. TumuH
5.1luto3un
9. KcaHTHHOKCHIA3a KAaTAJU3HUPYET peaKkuuu:
1.OxucieHnss MOYEeBOH KHCIIOThI
2.0KHUCIICHHS TUTIOKCAaHTHHA
3.I'maponusa annaHTOUHA
4.0KucaeHns KCaHTHHA
5.0OKucIeHns AlIaHTOWMHOBOU KUCIIOTHI
10. KoHeyHbIMH MPOAYKTAMHU KaTa001U3MAa MUPUMHATHHOBBIX OCHOBAHU SIBJISIIOTCSH:
1.MoueBast KHCIOTa
2.B-ananun
3.NHj3;, CO;
4.I' TMOKCHIOBask KUCJIOTa
5. JurunporumMuH
ITaJIOHBI 0TBETOB 10 TeMe 9 «O0MeH HyKJIeoTH10B. MaTprnuHble OMOCHHTE3bD)

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

10.

2,3

Tectnl no Teme 10 «bnoxumusa neyenn. O6MeH XpoMONPOTEHHOBY»
1. BeibepuTte Oenky, CHHTE3UPYEMbIE TOJIBKO B IIEYCHH:

1. ansOymMuHbBI;

2. a-TTI00YJIMHBL;
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. B-TmoOynHuHEL;
. Y-TJIOOYJIUHBI,
. IPOTPOMOUH;
. hubpuHOTEH;

S

NbhwbdE

WOABRWNRNDOTA®

agrwddERaO~ODNDE

agrwbdEO

grwdDPRPOORLONREOOMONE

[Ipn muTesHOM YyIIOTPEOIESHUH aJTKOTOIIS IPOUCXOIAT CIEAYIONINE OTKIOHEHHS:
Hakorenne HAJT" u HAJI®™;

yCHJICHUE pacrajia TJIMKOreHa;

TUTIOTJINKEMUST;

TTOBBIIIICHUE YHEPTETUIECKOTO META00IN3MA;

HAKOIUICHUE JIAaKTaTa.

B HeMUKpOCOMaIIbHOM OKUCJICHUU KCEHOOMOTUKOB MPUHUMAIOT YYACTHE CICTYFOIIUE
(hepMEHTHI:

HAJIH-gerunporenasa;

HAJI®H-1mmutoxpom Pysp-penykrasa;

MOHOAMHHOOKCH/1a3a;

UTOXPOM C-peIyKTa3a;

MUPUUH3ABUCUMBIC JICTHUAPOTEHA3BI.

DHEPro3aBUCUMBIMU SBIISIFOTCS CIEAYIOIINE PeaKIINA KOHBIOTAIH:
TJIFOTaTHOHOBAS;

TJIFOKYPOHUIHAS,

NCITUaHAAd,

cynbehaTHas;

THOCYTIb(aTHasl.

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

INUIICBBIC BCIICCTBA,

JEHATYPHUPYIOLIHE arcHTEHI,

MYTareHsl;

0510KaTOpBI (PYHKIMOHAIBHBIX TPy OEIKOB ¥ KOYEPMEHTOB.

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

cunre3 ATD;

TUAPOKCUIIMPOBAHMUE;

peaKIiy KOHBIOTAITUH;

TpaHCAMUHHPOBAaHHE.

B mponiecce HeMUKPOCOMAITEHOTO OKHCIIEHUSI KCEHOOMOTHKOB IPUHUMAIOT YYaCTHE CIIEAYIONIHE
(bepMeHTHI:

UUTOXpOM Bs;

AJKOTOJIbACTUAPOreHas3a;

HUTOXPOM Pysp;

KCAHTHHOKCH/1a3a;

MOHO- U ITHaMHHOOKCHAA3bI.

[lyTeM MUKPOCOMAaIBHOTO OKUCIICHUS B IEYEHU IPOUCXOIUT:

THAPOKCUITUPOBAHNE KCEHOOMOTHUKOB,

CHHTE3 XOJIECTEPHHA M CTEPOUTHBIX TOPMOHOB;

OKHCJICHHUC alleTaIbIACTH/IA;

CHHTE3 HEHACKHIIIICHHBIX JKUPHBIX KHUCTIOT;

TUAPOKCHIINPOBAHIE OMOTEHHBIX aMUHOB.

[Ipu AnuTENLHOM BBEACHUM aJIKOTOJISl B OpraHU3Me MPOUCXOIAT CIEAYIOIUE OTKIIOHEHUS:
TUTNEPTIUKEMUSI,;

TUIOTJIMKEMUS;

yBenmaenne cuareza ATO;

TUIIOPHEPIeTUUECKOE COCTOSHUE;

aktuBanus nukina Kopu.
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10. Ilutoxpom Pysq:
1. obmamaeT aOCOMIOTHON CIIEITU(UIHOCTHIO, TAK KaK MEHCTBYET TOIBKO Ha ONpeIciICHHBIC
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 3.35 4. 2,4 5135 |6 2 7.245 |8.124 |9 24 10. 24

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 t/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. OHKoOTHYECKOe JaBJIeHHe MJIa3Mbl KPOBH 00yCJIOBJIE€HO MPUCYTCTBHEM B Heii:
A) docdaros
b) xnopunos
B) dpakuueii rmo0ynuHOB
I') dpaxmueir anb0yMHHOB
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 o;-r100yJTHHOB BXOAAT:
A) menounas docdarasza
b) ¢ubpunoren
B) 0,1~ KUCIBII TIHKOIIPOTENH
I') ranrorno6un
7. B coctaB (ppaxuuu - rnodyJMHOB BXOAAT:
A) pubpuHoTeH
b) ummynornobynus 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. OcymecTBJsieT TPAHCHOPT MEAN K MeCTaM CHHTE3a MebCOAePKALIUX 0eJIKOB:
A) 03-KUCITBII TIIHKOMTPOTEH T
b) G — ummyHornoOyIMH
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B) nepymommazmun
I') muroxpomMokcuaaza
10. Tpancnopr Fe* ocymecrsaser:
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

oo
[{e]

Tectnl mo Teme 12 «["opMoHbI. 'OpMOHATBLHAS Peryasus MeTa00JIHYeCKHX MPOIECCOB»
1. /i rOpMOHOB XapaKTepPHO:

1)melicTBHE HAa PACCTOSIHUH OT MECTA BBIZCIICHUS

2)cneunguanocts 3 dhexra

3)BBICOKAsi CKOPOCTH O0Opa30BaHMUS M paciaaa

4)pons nocpenuuka Mexay LIHC Trkansmu

5)Bce BBIIIETIEPEYNCIICHHOE

2. OcHOBHOIi (pyHKIHEii TOPMOHOB SIBJISIETCSI:

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

3. KoOpaMHHPYIOUWHM IEHTPOM dHIOKPHHHOM CHCTEMbI SIBJISIETCSI:
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)KOPTHKOTPOTTHH 4)mubepuHbI
2)TUpeOTPONH 5)ArOTPONHUH
3)comMaToTponuH

5. Posib ropMOHOB nepeHei 101U runopu3a 3aKJII04YaeTCs:
1)B perymsanuu GyHKIHN neprudepruaecKuX SHAOKPUHHBIX JKele3
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 HEHACBIIIEHHBIX KUPHBIX KUCIIOT
2)IPOM3BOJHOE AaMHUHOKHUCIIOTHI THPO3MHA
3)HU3KOMOIIEKYJIAPHBIN OETI0K

4)rauKonenTua

8. Moxa BXOAHUT B cOCTaB:
1)rmrokarona 3)KaJIbIINTOHMHA
2)mapaTropMoHa 4)TupokcuHa

9. K cTeponaHbIM rOPpMOHAM OTHOCHATCS:
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

JTaJIOHBI OTBEeTOB K TecTaM 1o Teme 12 «['opmonsbl. I'opMoHanbHAA peryasimus MeTa00IHYeCKHX
NPOLECCOB»
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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.depMeHTOB
4.CynbhaHniaMuioB
5.AHTHOHOTHKOB
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.YMeHb11aercs
3.He uzmensercs
6. JlunmocomajibHbIe JieKaApPCTBEHHbIE ()OPMbI NIPOHUKAIOT B KJIETKY IyTeM:
1.Ipocroit nuddyzun
2.06neryenHol iudpdy3un
3.9H100UTO3a
4.AXTHBHOIO TpaHCIOPTa
7. DBHOreHHBIMM JeKAPCTBEHHBIMH MpeNapaTaMu ABJISIOTCA:
1.AHTUOHOTHKH
2.I'opMOHBI
3.CepaedHble TITUKO3UIBI
4. AnKamonasl
8. Peaknum ouorpanchopmanuu ruapopodHBIX KCEHOOMOTHKOB HANIPABJIEHbI HA:
1.YBenuueHune noyspHOCTH MOJIEKYI
2.YBenuueHue pacTBOPUMOCTH B JIUTHIAX
9. TepaneBTHYeckoe AelicTBHE 0apOUTYPATOB MPHU UX OHOTpaHchOPMANIMU B OpraHu3Me:
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 mbImax
ITaJIOHBI OTBETOB K TecTaM 1o TeMe 13 «PapmanesTuyeckasi omoxumus. Meradoam3m JeKapcTB»

\1.2,4 \2.1,3 \3.3 \4.2 \5.1 \6.3 \7.2 \8.1 \9.2 \10.3
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Tectsl 10 TeMe 14 «BBegeHUe B KIMHAYECKYI0 OHOXHMHIO»

1. BoiGepuTe 0quH NPaBUJIbHBINH OTBET.

Ha3znaveHue KIMHUKO-OMOXHMHYECKHX HCCJIEOBAHUIA:

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. conepxaHre MaKpOMOJICKYJI, MOHOMEPOB M HEKOTOPBIX MPOJYKTOB UX 0OMeHa

b. akTuBHOCTH (PEepMEHTOB U N30(EPMEHTOB

B. conepxanne BUTAaMHHOB, KO(hEepPMEHTOB M MPOIYKTOB UX 00MEHa, cofiepKaHne MUHEPAITbHBIX BEIIECTB
Y BOJIBI

I'. conepkanue ropMOHOB, HEHPOMEIUATOPOB, TYMOPAIBHBIX PETYISATOPOB U MPOJTYKTOB UX OOMEHA

JI. Bce nmepeunciieHHoe.

3. BoiOepuTe 01MH NPAaBWIbLHBIH OTBET.

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

b. lanrorno6una

B. Konnarena

I'. Hepynonna3smuHa

. ®ubpuHorena

4. BoiOepuTe 0JUH MPAaBUIbHBIA OTBET.

C nMarHocTu4eckoil Hebl0 AKTHBHOCTD (JepMEHTOB ONpeesiioT B:
A. CpIBOpOTKE 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
UCCIIEIOBAHUHT

2)ueneHanpasieHHOe AU HEPEHITHATHHO-TUATHOCTHYECKOE OHOXMMHUYECKOE UCCIICIOBAHUE TS
YTOYHEHHS AUAarHO3a

3)ucnons3oBaHue Hanboee HHPOPMATUBHBIX OMOXUMHUYECKUX TECTOB JIJISI KOHTPOJIS IPOBOMMOTO
JICUCHHUS

4)0MOXMMHUYECKUI KOHTPOJIb 32 COCTOSTHIEM BBI3JJOPOBJICHUS U BOCCTAHOBIICHHS HAPYIICHHBIX (QyHKIMN
(mucnancepHoe HaOIIOICHHUE)

5)BCe MepevrciIeHHoe.

6. BoiGepuTe 01H NPaBUWILHBII OTBET.

MarepuaJjioM 1/l KIMHUKO-OHMOXUMHUYECKUX UCCIEJOBAHUI MOMKET CJIYKUTh:

1)KpOBB, CIIMHHOMO3IOBas KHUIKOCTh, TUM(a, BHyTPUCYCTaBHAS M BHYTPUTIIA3HAS )KUIKOCTh
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 BpeMSI xnpyprnquKHx BMCIIATCILCTB

4)Bce mepeyncIeHHOE.

7. MecTo CHHTE3a ajlbp0CTEepoHa:
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A. llluToBuaHAS XKene3a

b. 'urodus

B. T'unotanamyc

I'. Hagmmoueynuku

J1. Iloukn

8.Koptu3zon — peryaupyer:

A. BonHOo-coneBoit banaHc

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. TloBeIlIeHHE TEMIIEPATYPHI TEA

b. Dx30dTansm

B. Taxukapaus

T". TloBbIIIEHHBIN annEeTUT

. YBenuueHue Maccel Tena

10. Boi0epuTe o1uH HeMPABMJIbHBIH OTBET. Y NMallMEHTa ¢ AUATHO30M 0a3e10Boii 00J1e3HU
oTMedaeTcs:

A. YBennueHne MUTOBUIHON KeIe3bl

b. IloBbl1IeHNE KOHLIEHTPALMK HOATUPOHUHOB B KPOBU

B. Meimedgnas cnabocTth

I'. IToxynanue

JI. TloHW>KEeHHBIN anmeTuT

ITaJI0HbI OTBETOB K TecTaM 1o TeMe 14 «BBeieHUe B KIMHUYECKYI) OMOXMMMIO»

. 1 |2 10 [3 B |4 A |55 |6 4 7.1 [8 B |0 g [10 1

2.2. Tlepevyens TeMaTUK pedepaToB M MPe3eHTALMIA A/ TEKYIIEro KOHTPOJs ycmeBaemMocTH (10
BBIOOPY MpenogaBaTesisi U/ HUiId 00y4alouerocs)

Crtpoenue u GyHKIMHN 0JIKOB U AMHUHOKHCJIOT.
OcOoOEHHOCTH MPOTENHOTCHHBIX aMHUHOKUCHOT. Knaccupukanyus aMMHOKHCIOT 0 MOJSIPHOCTH
panukanoB. HezameHnMble aMUHOKHCIIOTHI.

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

3. llepBuunast ctpykrypa Oenka. Kakas cBs3p ee (opmupyer? Uto 00yCIOBIMBaeT NepBUYHAS
CTpYKTypa Oenka?

4. BropuuHas cTpykTypa 0enkoBoi Mosiekyinbl. Kakue cBsizu ee 00pas3yloT, kKak OHU (pOpMUPYIOTCS
Y YeM OHM OTIMYaroTcs? TUIBI BTOPUYHON CTPYKTYPBI, MX KpaTKasi XapaKTepUCTHKA.

5. Tpernunas ctpykrypa OenkoBOW MoJeKyinbl. OXapakTepu3yHTe THIBI XUMHYECKHX CBSI3€H,
YyUYacTBYIOIIMX B ee (popMUpOBaHWU. 3a UTO OTBETCTBEHHA TPETUYHAsi CTPyKTypa Oenka? Kakue
(opMbI OEJIKOBON MOJIEKYJIBI BO3MOXKHBI?

6. LlenTp cBsa3biBanus Oenka (akTUBHBIN LEHTp), ero Gopmuposanue. lIpuHunn B3anumonencTBuUs
JIUTaHJIa ¢ aKTUBHBIM IIEHTPOM Oelika. UTo Takoe JOMEHbI?

7. UerBepTuuHas CTPyKTypa U OuoJormyeckas akKTHBHOCTh OenkoB. [Iporomepbl (cyObeanHUIIbD),
OJIUTOMEPBI, MYJIbTUMEPHL. CBSI3M, YYacTBYIOLUIME B CTaOMJIM3ALMHM YETBEPTHYHOH CTPYKTYpHI
0enkoB. UTO MOHMMAIOT MOJI TEPMHUHOM «KOH(pOpMAITUs Oeska»?

8. DBenku kak THNUYHBIE TpeacTaBuTeNy NpupoaHsix BMC. ®du3nko-xuMU4ecKne cBoicTBa OENKOB:
MOJIEKYJISIpHas Macca, pa3Mepsl U popMa MOJIEKYJIbl, aM(pOTEPHOCTb, 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 ocaxaeHue. MexaHu3M BbICaTHBAHUS,
BBICAJIMBAIOIINE ar€HTHI, IPUMEHEHHE.
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11.

12.

13.
14.

Henarypanus 6enkoB. Mexanusm JneHaTypaiuu. GakTopsl, BRI3BIBAIOIINE JCHATYpPANIO OCIKOB.
TIpumepsl HCIONB30BaHUS B MEJUIIMHCKON MTPAKTUKE.

OcCHOBHBIE METOBI Pa3leieHs] 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

~

[pencraBuTeneM Kakoil rpymIbl CJIOXKHBIX OCIKOB sBIsieTCs reMorioOnH? CXOACTBA U pa3IHyHs
remMoryioonHa 1 MUOTI00MHA. DYHKIINN 3TUX OEIKOB.

XapakTepucTruka HeOeIKOBOM yacTu remonpoTenHoB. Ctpoenue rema (hepponporonoppupuna),
HaXOJSAIEroCs B aKTUBHOM IICHTPE FeMOTTIO0MHA U MUOTJIOOMHA.

Kakumu cBS3IMHU COEAMHSETCS TeM C TJIOOMHOM, pPaaHKal KaKod aMHHOKHCIIOTHI YYacTBYET B
cBs3bIBaHMM Trema? I300pa3uTh CXEeMaTWdHO CTpoeHHWe rema. YeTBepTHYHAs CTPYKTypa
reMorjoOuHa.

HopmanbsHoe conepskanne reMoryioOnHa B KpOBH 4YelloBeKa (MyK4nH U keHIuH). HopmansHbie
¢dopMbI TeMornoOuHa (IMOPHOHANBHEIHN, (eTATbHBI U TEMOTJIIOOMHBI B3POCIIOTO YellOBeKa: A,
Aj Aj).

[MTaronoruueckue hopmbl reMoriodrHa uyenoBeka. CeproBHIHOKICTOUHAS aHEMUS M TaJIaCCEMHUS
— HACIIE/ICTBEHHBIE TeMOTIIO0OMHOIIATHH.

[IpousBoaHbIE TEMOrJIO0MHA: OKCUT€MOIJIO0MH, KapOOKCUTeMOIJIOOWH, METIeMOIIOOuH,
kapOremornioOuH. CBsi3pIBaHUE TEMOIJIOOMHA C KHUCIOpoaoM. KoorepaTuBHbIC H3MEHEHHS
KoH(popManu npoToMepoB. KpuBble HacwlmeHus u guccorpauu Op s TeMOriaoOunHa |
MHUOTIIOONHA (TpauKm).

Iepernoc H' u CO, u3 TkaHeii B 1erkue ¢ HOMOMIbI0 reMornobuna. ddext Bopa.
Annocrepudeckast perysius cpoactsa remoriobuna k O, ¢ momomibto 2,3-6ucdocdormumnepara
(B@I).

CrtpoeHue U PyHKUMU UMMYHOIJ100YJIMHOB

1.

2.

Uro takoe mMmyHOTIoOynuHBI? K Kakoil rpymme ciioxHbIX OenxoB oHH oTHOcATca? 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. UmmynornoOymuust G (1gG). Korma cekperupyroTcs ©  Kakyio (GOpMy HMMEIOT O3TH
umMmyHornoOynmuuel? @ynkums 1gG. 3HaueHume 3TOro kjacca HMMMYHOTJIOOYJIMHOB —BO
BHYTPUYTPOOHOI 3alMTe 1102 1 HOBOPOXKICHHBIX B IIEPBHIE HEAEIH KU3HU.

6. Mmmynormooymuasl A (IgA) — ocHOBHO# Kimacc aHTHTeNl B cekperax. COCTaB M MEXaHH3M
3amuThl. SIgA — cnenmduueckas cekperopHas popMa UMMYHOTTIOOyITHHA A B CITFOHE, (DYHKITHH.

7. Wmmynornooynmuael E (IgE). Yro crumynmpyer npucoenunenue k IgE anTurena? Yemy
MPEIIIECTBYET yBeIMYeHHe KonuuecTra IgE?

8. HmmyHornoOymuHbl D, uX CTpyKTYypa U polb.

Buramunsbl
1. Yro Takoe BUTAaMHUHBI?
2. KakoBa posib BATAMHHOB B Opranusme?
3. CBolicTBa BUTAMUHOB.
4. Kro BriepBbIe BBEN TEPMUH «BUTAMHHBI»?
5. Kakwue npu3HaKu JieXxaT B OCHOBE Ha3BaHUI BUTaMUHOB? IpumMepsr.
6. Kak xiaccuunupyror BATAMUHBI?
7. Uro Takoe BuTaMuHONON00HEIE BemecTBa? [IpumMepsr.
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Bunpl aqucbananca BUTAaMHHOB B OpTaHU3ME.
DK30TeHHBIC U DHIOTCHHBIC TPHINHBI BATAMUHHOM HEJIOCTATOYHOCTH.

10. Kakwue BemecTBa Ha3bpIBAIOT 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
®  AHTHMAHEMHUYECKHUMHU
®  AHTHIEPMATUTHBIMHU
®  AHTHPAXUTHYECKUMU
®  AHTULIMHIOTHBIM
®  AHTHUHEBPHUTHBIM
®  AHTHUINEUIATPUYECKUMU
®  aHTHKCEPO(TATbMUYECKUMHU
®  AHTUCTEPUIbHBIMU
®  AHTHOKCHAAHTAMU
®  AHTUIreMOppParu4ecKUMH
e aHTHCEOOPEHHBIM
®  KaNmWUIIPOYKPEIUIIOIUM
e  BHUTaMHHOM POCTa
18. Kakve BUTaMHHBI CO/IEPIKAT aTOM CEepBI?
19. B cocTaB Kakoro BUTaMMHa BXOIUT MeTaIU1?
20. Jlns BcachIBaHMsI KaKOro BUTaMUHa HeoOXxonuM BHyTpeHHMi (aktop Kacna? Yro mpeacraBiseT
co00i1 aToT hakTop?
DepMeHThI
1. OOmas xapakTepucTuka (hepMEHTOB.
2. B uem cocTouT cxoAcTBO (hepPMEHTOB M HEOPraHUYECKUX KaTalIn3aTOpOB?
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 SHEPrus aKTUBALUH U IIyTH €€ CHHUXKEHHS?
10. Kunernka (epMeHTaTUBHBIX peaknuii. KnHernueckue koHctaHThl Muxasnmuca-Menrten (K,) u
MaKCHUMaJTbHAs CKOPOCTh Peakiu (Vmay).
11. 3aBucuMoOCTh CKOpOCTH (PEPMEHTATHBHOW pPEaKUUH OT KOHLEHTpaluu cyocrtpaTa, (epMeHTa.
EnuHune! akThBHOCTH (DEPMEHTOB.
12. Bnusaue Temnepatypbl U pH cpelibl Ha aKTUBHOCTH (DEPMEHTOB.
13. Perymsamust  aktuBHOCTH (pepmeHTOB. UWHTHOMTOpPEI W akTtuBaTophl (epmeHTOB. Bumis
uHrubupoBanus. Vcrnons3oBaHue HHTHOUTOPOB (PEPMEHTOB B Ka4ECTBE JICKAPCTBEHHBIX CPEJICTB.
14. AxtuBanus (epMEHTOB MyTeM KOBaJCHTHOW Moaudukammu: (ochopunupopanue-
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. UmmoOun30oBaHHbIE PEPMEHTHI M X MCIIOJIb30BAHUE B METUIIMHE.
18. [IpumeHeHne GpepMEHTOB B MEAUIIMHE. DH3UMOIIATOIOTHS, SH3UMOIMATHOCTHKA, SJH3UMOTEPATTHSI

(mpumepsl).
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CtpykTypa u pyHkuuu aunuaos. buosornyeckne memopanbl. Ctpoenne u pynknun. Tpancnopr
BelllecTB Yyepe3 Mmemopany. [lepenaya curHaia 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.

XVMHYeCcKOoe CTPOCHHUE, CBOMCTBA U (DYHKITHH CHUHTONHITHIOB.

XUMHUYECKOE CTPOCHHE, CBOMCTBA M ()YHKLIUU CTEPOHIOB.

IIpoBuTamuHbI, akTHBHBIE POpPMBI BUTAaMHHOB A 11 D.

['umoBUTAMIHO3EI ¥ THIIEPBUTAMHHO3BI, TATOJIOTHIECKHE TPOSIBICHUS TIPH 3TUX 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
JUTIAA0OB MeMOpaH.

benkn wmemOpan: wHTerpambHbie (TpaHCMEMOpaHHBIE) U TMOBepxXHOCTHBIE. DyHKIMH
MeMOpaHHBIX OETIKOB.

CaoiicTBa OwnosorHyecKkux MeMOpaH (3aMKHYTOCTb, aCHMMETPHUYHOCTh, JIHHAMHYHOCTH,
n30uparenbHas MPOHUIIAEMOCTh MEMOpaH).

Mexanu3mbl MeMOpaHHOro TpaHcrnopta. I[laccuBubiéi TpancnopT (muddysus). IIpoctas
muddysus, obneruenHas auddysus. TpaHciokassl W KaHanooOpasyromue Oenku. Kaxue
BEIIIeCTBA MEPEHOCSTCA MTyTeM aCCHBHOTO TpaHCcTopTa?

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 SHAOLUTO3.

JIumocombl ¥ MX WUCHOJIB30BaHKUE B KIIETOYHOW OMOJIOTHH, B TEHHON WHXKEHEpHH, B (apMaiu,
(hapMaKoJIOTHH.

MemOpaHHBIE PEIEHTOPHI.

Crpoenne G-0enkoB.

OO0pazoBaHue BTOPUYHBIX MMOCPETHUKOB: IHKINYECKUX HYKICOTHIOB, WHO3UTONTpH(OChaTa,
JUALMITIIAIEepoIa.

Ponp Ca2+.

Bunb nmporenHKHHA3S.

Mertabonnyeckre H3MEHEHHS B OTBET HA CUTHAIBHBIC MOJICKYJIBL.

BayTpukieTouHas nepenaya CUTHaja.

BBenenne B 00MeH BelecTB. buoJjiornueckoe oKucjaeHHe

1.
2.
3.

SIS o

© ®

10.
11.
12.

UYro takoe oomeH BemecTB? Ero atarsl.

HyTpunmonorus — Hayka o MMTaHUH YeJI0BEKa M )KUBOTHBIX, €€ 3a1a4H.

OnrtuMansHoe mnuTaHue. OCHOBHBIE THMTATENbHBIE BEIIECTBA W HMX COOTHOIICHHE TIPH
cOaTaHCUPOBAHHOM PAI[IOHAILHOM MMUTAHUH.

3aMeHUMEBIEC U HE3aMEHUMBIC HYTPUCHTHI.

Bropoii aTan oOMeHa BemiecTB — MeTabOoIH3M.

Karabomuam u aHabonm3M — JBa THUMNA PEAKIUA BHYTPUKIETOYHOIO MeTaboynM3Ma, HuX
Hepa3pbIBHAS CBS3b.

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

[IpeBpartieHre COHEYHOM SHEPTHH B )KUBBIX CUCTEMaX.

JKuBble opraHM3Mbl Kak OTKpBIThIE cHUCTeMbl. IloHSTHS O CBOOOAHON M CBS3aHHOW >HEPTUH
OpPraHUYECKHX BEIECTB.

W3meHnenuns: cCBOOOAHOM dHEPTUH. IK3EPTOHUMICCKHUE U DHIEPraHUIECKUE MTPOIIECCHI.
Makpoapruyueckue CoeIMHEHUS.

[lytu Owmocunreza ATD B xuBoii mnpupoxe (¢porodochopunupoBanue, OKUCIUTEIHHOE
dochopunuposanue, cyocTpatHoe GhochopuiiupoBaHue).
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13.

14.
15.

16.
17.

18.

19.

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

26.
27.

28.

buonornueckoe OKuCIeHHE W €ro BUABL. OTambl OHOJOTHMYECKOTO OKHCICHHS (ITarbl
yHU(DUKAITIH SHEPTCTHICCKOT0 MaTepraa).

Crenuguyeckue 1 o0Ime MyTy Katabonm3ma.

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

Kpatkas xapakrepuctuka |l aTama 61omornyeckoro OKUCIIEHHUs, KOHEYHBIE POTYKTHI 3Talla.
OxucnutenbHoe  aekapOokcunupoBanne mnupyBara (OJIl), nokanm3aumsi B KIETKe,
MOCIIEIOBATENIFHOCTh ~ peaknuid, (EepMEHTHI W KOQEepMEHTHl MHPYBATIETHIPOTCHA3HOTO
KoMmIuiekca. Ponb BuTamuHa B;.

Il aram OHMONOrHMYECKOTO0 OKHUCICHUS — ULUKI TPUKapOOHOBHIX KucioT (umukin KpeOca).
Jlokanuzanusi B KJIETKe, MOCIEI0BATENbHOCTh peakuid, GepMEHTH U KOPEPMEHTBI, CyMMapHOe
ypaBHeHue. Peakmusi cybcrpatHoro docdopumupoBanus. buoxumudeckne (QyHKIMN LHKIA
Kpebca. Cszp mukina ¢ LI10.

IV sTam GMOI0rHYecKOro OKHCICHUS — TKaHeBOe AbIxaHue. JpIxaTenbHas Lelb U e BaKHEHIIne
KOMIOHEHTHI. CTporasi mociIeJ0BaTeIbHOCTh PEAKIINA ABIXaTeIHHON MeTr, OMOJIOTHYECKas poilb
TKaHEBOTO JBIXaHU (IIETH ITepeHOCca DICKTPOHOB).

OxucnutensHoe (ochopunupoBanne, KOIPPHUIUEHT OKHUCIUTENHLHOTO (QOCHOPUIUPOBAHUSL.
[lomHas m HETIOHAS ABIXaTeNbHAS [ETh.

Nurubutopsl  (EepMEHTOB IemMMd TepeHoca JJIEKTPOHOB. Pa3o0mmuTenyt OKUCIHTETHHOTO
dochopunupoBanus.

JpIxaTenbHbIi KOHTPOJIb.

I'umosHepreTuveckne COCTOSTHHUS.

MukpocoMalibHOE OKUCIICHHUE: JIOKAJIN3aIIUs, CXeMa, OMOJIOTMUeCKUEe (DYHKIIHH.

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

[lepexuncuoe okucienne mumuaoB. OO6pazoBaHHe aKTUBHBIX (POPM KHUCIOPO/IA.

Pons mpornieccoB cBOOOTHO-paIMKANBHOTO OKHCIECHUsI B HOpME. MeXaHH3MbI MOBPEKIAIOUIETO
JICHCTBYSI aKTHBHBIX ()OPM KHUCIIOPOA..

®depMeHTaTHBHAS W He()epMEHTATUBHAS CUCTEMBI aHTHOKCHIAHTHON 3aIIHTHI.

O0MeH yrJieBoi0B

1.
2.

3.

o

© ®

10.

11.
12.

13.
14.

Hopwma yrieBonoB B mUTaHWy.

CxeMBl TIpeBpallleHns YTICBO0OB B JKEIYJOYHO-KAIIIEYHOM TpakTe. DepMeHThI, THAPOIU3YIOIINE
pa3IUYIHBIC YTIAEBOIbIL.

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

BcacriBanme TIIIOKO3BI U IPYTUX MOHOCAXAPHIOB M3 KUIIEYHHKA B DHTEPOIIUTHI, TTOCTYIUICHHE
TJTFOKO3BI U3 DHTEPOITUTOB B KPOBb.

CopeprkaHne TIIOKO3EI B KPOBU B HOPMeE, aIMMEHTAapHAs TUIIEPTITFOKO3EMHUSL.

MexaHu3M MOCTYIUICHHUS TJIIOKO3bI M3 KPOBU B TKaHU. XPAaKTEPUCTHKA OCJIKOB-TIEPCHOCUHUKOB
TIFOKO3b1. BiuisiHue wHCYIMHA HA TOCTYIUICHUE TIIFOKO3BI B MBIIICYHYIO U )KHPOBYIO TKAHHU.
Peaknust hocopunmpoBaHus TIIFOKO3bI B KJIETKAaX TKaHEH — KIFOYeBas pPeakius MeTadoln3Ma
TJIFOKO3BI B KJleTkaX. OCOOEHHOCTH peakiuu, GepMEHTHI.

O6men rnukoreHa. CTpoeHUe TTIUKOTeHA, TUIIBI CBA3eH MEXIY OCTaTKaMU TIFOKO3BI B TIIMKOTCHE.
CuHTe3 TuKoreHa (TIIMKOHEOTeHe3), CXeMa CUHTE3a TIIMKOTeHa, (epPMEHTHI, SJHEPro3aTpaTHOCTh
1 JIOKaJIM3AIHs [poIecca.

Mobunu3anusi TJIMKOTEHA. AMunionutudeckuii ¥ GocHopoNUTHYSCKUI MyTH pacnajaa
rmkorena. Cxema GochopoMTHUESCKOTO IMyTH MOOWIM3AIMK TVIMKOreHa. Pojib MoOWiIM3amnuu
TJIMKOTeHA B TICYCHU, OTJINYHME OT MOOMIIM3AINH TIIMKOT€HA B MBIIIIIIAX.

I MMKOTEHO3b1, THITBI, PUMEPHI.

IIytn xaTabonam3Ma TIoK03bl. AHARPOOHBIN TIUKOIH3. ASPOOHBIN TIIHKOIN3. A3pOOHBIN pacmai
rroko3bl 10 CO, u H,O. [locnenoBaTelbHOCTE peakiiuii, KIF04YeBble (JePMEHTHI, SJHEPTeTHICCKUN
BBIXOJ1,. JJokanu3anus mpoueccos.

MexaHn3MBI TPAHCIIOPTA MUTOIUIA3MAaTHIECKOTO BOIOPOAa B MUTOXOHIPHH.

Cynpba IpoayKTOB JTUXOTOMUYECKOrOo OKMCIeHHUs Tioko3bl. [ukin Kopu (riroxo3oakTaTHBIN
k). [mokoHeoreHe3 — BakHeWIas cocraBHas dacTh nukia Kopu. OOxomHBIe peakinuu
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15.

16.

17.

18.
19.

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

ITenTo3odochaTHpiii TyTh NpEBpalICHUs] TIIOKO3bl. Peakiuu OKUCIUTENHHOTO  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 IUa0eT, 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
TPUALMIITIIMLEPOJIOB.

[lepeBapuBanue xKUpPOB. OMyIbrupoBaHue xupa. OCOOCHHOCTH CTPOCHUS JKEITYHBIX KUCIOT, UX
(GyHKLIUH B IpOIIecce MOATOTOBKH JKUPa K TIepeBapUBAHUIO.

[lepeBapuBanue (ruaponus xkupa). Perymsums axkTHBHOCTM ITAHKPEATHMYECKOH 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 peakLiy dTepUPUKALNU 2-MOHOAMITIHLEPOIIa.
OTnnyne peCUHTE3UPOBAHHOTO JKUPA OT SK30I'€HHOTO.

dopMupoBaHHE TPAHCHOPTHBIX (OpM  3K30reHHBIX JunuaoB. CTpoeHHE W COCTaB
JIMIONPOTEHHOB IJIa3Mbl KPOBH.

TpaHCOPT XWJIOMHUKPOHOB uYepe3 JiuM(py B KpoBb. JleliCTBUE JHMIONPOTCHHIIMIIA3BI Ha
Tpuauunraunepodsl (TAI') xunomuxkponoB. Tpancnopt npoaykToB ruaponusa TAI B Tkanu.
['uneprpuanunrianueponemMuslTuna, TUNEPXWIOMUKpOHEMHUs. [IpUuMHBI 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.
OxucieHne KUPHBIX KUCIOT. TpaHCHIOPT KUPHBIX KUCIOT B MUTOXOHJIPHH.

Tpu sTana okucneHus xxupHbIX kucaot 10 CO, n H,O B MUTOXOHAPHUSX.

Peakuun B-oxucneHns >KUpHBIX KUCIOT. JIokanu3amus mpouecca, SHEpreTHUECKUH BBIXO/,.
O6pa3oBaHue KeTOHOBBIX Tel. lIpy KakuxX COCTOSHHAX OpraHM3Ma BO3PAaCTaeT CKOPOCTb 3TOTO
nponecca? ANua03, BBI3BAHHBIA YCHWJIGHHBIM OOpa30BaHMEM KETOHOBBIX TeNl HPU CaxapHOM
nuaoere.

Oiiko3aHounpl. buocuHTes M Ouojormyeckas pojb 3WKO3aHOMIOB. VX pomb B pa3BUTUHU
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 0eJIKOB M1 aMUHOKHCJIOT

1.

HopMa 0eaKOB B MUTaHUH. buomornyeckas IOCHHOCTD 0eaKoB. A30THUCTHII 6aJ1ch, €ro BUbI.
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8.

Ortamnsl

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

[lepeBapuBanue OenkoB B xenyake. CocTaB KemyJOYHOTO coka. Poib COJMSIHOM KHCIOTHI.
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

TpaHCAMUHHUPOBAHMS C y4aCTHEM MUPyBaTa, OKcajoaleTaTa U 0-KeToriiyTapara. buonoruaeckuii cMbICi
TpaHcaMuHUpOoBaHUSA. DPepMeHTH M KO(GEpPMEHTH TPaHCAMHUHHPOBAaHWA. J[MarHoctuyeckoe 3HAYCHHE
oTpezieNieHNs] aKTHBHOCTH STHX ()EPMEHTOB B KPOBH.

9.
10.
11.

12.
13.

14.

15.

16.

Oo0Men

= oo~

0.

12.
13.
14.
15.

Il STam  OKHCIUTENIBHOTO  Je3aMUHHMpOBaHMsA  [iiyTamara. Jlokamusamus — mporecca,
XapaKTepuCcTHKa (DepMeHTa TITyTaMaTAeTHAPOTeHAa3hl.

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
o0mmx nytax karabommsma (OIIK). ['mMkoreHHBIE, KETOTGHHbIE W  TJIMKOKECTOTCHHBIC
aMUHOKHCIIOTHI.

JexapOokcuIMpoBaHue aMUHOKHUCIOT. buorenHeie amunbl. CHHTE3 W OHOJIOTHYECKas pOJb
TUCTaMUHA, CEPOTOHMHA, alleTHIXONHA, Y-aMuHOMacsiHOW kucinotel (I'AMK), Taypuna.

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

HYKJ1€OTHI0B U MAaTPU4YHbIe OMOCUHTE3bI

Cxema TUApOIH3a HyKICHHOBBIX KACIOT, ()ePMEHTHI.

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

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

HopmanbsHoe copepskaHue MOYEBOI KHCIOTHI B CBHIBOPOTKE KpoBH. |'Mmepypukemus, moaarpa,
NPUHLMIIBL JIEYESHHUS.

brocrHTe3 MUPUMUANHOBBIX HYKJIEOTHAOB. [IpOCThie MpeAlecCTBEHHUKH CHHTE3a MUPHMHUINHA,
B3anmozeiicteue ¢ ®P/ID (pochopubozunaudocdarom) u obpasoanne ypunuamonodocdara
(YMD).

buocunTes mnypuHOBBIX HykJeoTuaoB. OOpasoBanue wuHO3uHMOHO(oOchara (MM®D), cuute3
aneno3naMoHodocdara (AMD) nuz UMO.

Oco0EHHOCTH CTPYKTYPHO-()YHKIIMOHAIBHOW OPraHU3alui HyKJIEHHOBBIX KHCIIOT.

Perukarus.

CrpoeHune periMKaTHBHOW BUJIKH.

JHK-nonumepasa.

. JHK-nurasa.

®parmenTtsl Okazaky.

Herpananus u penapauus JHK.
TpaHckpunIus: IPOMOTOPBL, TEPMUHATOPBL.
JHK-3aBucumas PHK-nonumepasa.
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16. IIpoueccuur PHK.

17. Mansre sinepupie PHK, nx 6nonorudeckast poib.

18. Tpaucasus.

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. O0e3BpekuBaroiiast (pyHKINS edeHH.
2. Karabonmusm rema, oOpa3oBaHWE >KETYHBIX MUTMEHTOB (OmmmupyOmWHA), €ero 00e3BpeKHUBaHHE B
neueHu. «IIpamoit» n «HenpsaMoi» OUIpyOHH.
3. Hapymenne obmena 6mmmpyonna. JlmarnocTuaeckoe 3HaYeHNE OTpeAesieHus OnnpyOnHa B KPOBH
U MOYe.
4. O6e3Bpe)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. OOMeH xenesa.
8. emorno6uHoONaTHM.
9. XKenezonepuIUTHBIE aHEMUH.
10. Pacnam remorioOvHa B TKaHAX: OOpa3oBaHue OWIMpyOWHA, €ro JajbHEUIINe MpEeBPAIeHIS,;
cyab6a JKCIIYHBbIX TUT'MCHTOB.
11. OOmme mnpencraBiIeHUsT O JKEATyXEe W €€ BapuaHTax (TeMONUTHYECKas, OOTypalMOHHas,
MApPEHXUMATO3HAas; )KEeNTyXa HOBOPOIKIACHHBIX).

Buoxumusi KpoBH U MOUH

1. DyHKIUU 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. TnoOynuHBL:  04-TTOOYNMHBl (AHTUTPUIICHH, AHTUXUMOTPHIICHH, KHCJBI TJIHKONPOTEHH,
MUKPOTTIOOYJIMH, THPOKCHHCBs3bIBatOMMK rioOynuH, deronporens, JIIIBIT); o,-rimoOynuHbl
(Makporyo0yJuH, ranTorio0nH, LEPyJIOMIa3MUH, TPOTPOMONH, PETHHOJICBSI3BIBAIONINNA OEIIOK,
ButamuH D-cesi3piBatommii  6enok); P-rmoOynuasl  (JITIHIL, Ttpancheppun, ¢udpuHOTreH,
TpaHCKOOANaMHUH, TEMOIEKCHH, TpPAaHCKOPTUH, C-peakTHUBHBIA O€NoK); W Yy -—TIIOOYIUHBI
(MMMYHOTJIOOYJTHHBI )

5. benku octpoii Ga3el BocaneHus..

6. Cucrema KOMIUIEMEHTA.

7. DepMeHTHI IU1a3Mbl (CBIBOPOTKH) KPOBHU (CEKPETOPHBIE, 3KCKPETOPHBIE, HHANKATOPHBIE).

8. HebenkoBble a30THCThIE KOMIIOHEHTHI KPOBH.

9. be3a30THCTBIC OpraHUYEcKUe U OCHOBHBIC HEOPTaHUIECKNUE KOMIIOHEHTHI TUIA3MBI.

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, PO TPOMOOLIMTOB B MEXaHH3Max
remMocTasa, KoaryJsiHOHHbIA reMocTas ((hepMEHTHBIN IPOIIECC)

17. IIpotuBoCBepTHIBatOIINE MeXaHU3MBbl. DUOPHHOTHU3.

18. I'pymmsl 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 (KJIACCHUECKUH — YHIOKPUHHBINA, 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.

TInTO30JIbHBIN MEXaHWU3M ACHUCTBUS TOPMOHOB.

Perynsmms oOMeHa yriieBOAOB, JIUMTHAOB 1 AMHHOKHUCIIOT.

Perymsanus Mmetabonm3mMa OCHOBHBIX SHEPTreTHYECKUXCYyOCTPaTOB.

Perynsmus BogHO-coeBoro 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 MeTab0IM3Ma OMOTEHHBIX U Yy KEPOIHBIX JICKAPCTBEHHBIX CPE/ICTB.
Ponbp MuUKpocOMaNTbHBIX (pepPMEHTOB B METa0OIN3ME JIEKAPCTB.

MukpocomanbHasi MOHOOKCHTEHA3HAsI CHCTEMA.

Cxema Dctabpyka, ['mnpnenopanara u bapona.

OCHOBHBIC MUKPOCOMAJIBHBIE PEAKIUH TPEBPAILICHUS JICKAPCTB B OPraHU3Me: OKUCIHUTENIbHBIC,
BOCCTAHOBUTCJIBHBIC, TUAPOJIUTUICCKHUEC.

HemukpocomanbHbIe peBpalieHus JIEKapCTB.

KoHbroranmoHHbIe peakyy MpeBpaIleHHs ICKapCTB B OpPraHU3MeE.

®akTopbl, BIUSIONIME HA METa00IN3M JIEKapCTB.

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

BBe)IeHI/Ie B KIMHUY€CKYI0 OHOXMMMHIO

©Wo~Nogk~whE

10.

IMoHsATHE O KIMHUYECKON OMOXUMHH U TaTOOMOXUMHUH.

Broxumuueckas 1uarHocTHKa 3a00/1€BaHUM IIEYSHH.

buoxumMuueckas 1MarHocTrKa 3a00J€BaHUN MTOYEK.

buoxumudeckas quarHocTika 3a00JIeBaHUI CepeTHO-COCYAUCTON CHCTEMEI.
Buoxummnueckas nuargoctuka 3adonesanuii JKKT.

OO0OBEKTH OMOXMMUYECKHUX UCCIIEN0BAHUIN B KJIIMHHUKE.

OcHOBHBIE OMOXUMHYECKHUE TOKA3ATENH, UCCIICAYIONTUECS B KITMHUKE.
[TpuHIUTIEI TpEMEHEHUsT OMOXUMUYECKUX METOJ/IOB MCCIIEI0OBAHUS B KIIMHUKE.
Kinanko-onoxuMuyeckue 1abopaTopuu.

buoxuMmuueckue aBTOMAThI.

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

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

1.

Kak 06’I)HCHI/ITB, 910 0€JIOK MOJIOKA Ka3eHH NP KUNIAYCHUHN CBOPAYUBACTCHA (Bbll’la}laeT B

0CaJI0K), €CJIH MOJIOKO KHCJI0e?
Hns otBera:
1. BcrioMHHMTE, YTO TaKOE PACTBOPUMOCTH OCJIKOB, YeM OHA 00YyCJIOBJICHA?
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2. Uto Takoe u303JIeKTpudIecKas Touka oemka?

3. Kak MeHSIOTCS CBOMCTBA OCITKOB B M302JICKTPHICCKON TOUKE?

ITaJIOH 0TBeETA

[lpu xunsueHMH MOJIOKA Ka3eWH BCEr/a ACHATYpUpPYET, HO BHIMAAaeT B OCAIOK TOIZA, KOTJA JIMIICH
3apsaa, a 3TO MPOUCXOTUT B kKucioM Moioke. CregoBatensHo, UOT ka3enHa HAXOIUTCS B KUCIIOH cpeie.
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?

ITaJIOH 0TBETA.

1. Tpu orpaBnennu CO reMorioOuH MpeBpamiaeTcs B KapOreMorioOWH, KOTOPBIH HE CrnocoOeH
cem3pBath  O,. Kpome Ttoro, CO wHrunbupyer IV KOMIUIEKC [bIXaTeNbHOW IIEMH
(IIMTOXpOMOKCHAA3Y), MPEKpaIiasi TKAHEBOE JIbIXaHUe

2. UYerBeprtuuHasi CTpyKTypa Oenka — 0ObeIWHEHHE HECKONBKUX IOJUNENTUAHBIX Ienel
(cyOopenunmIr), 00IaqaroMnX TPETHYHON CTPYKTYPOH, B €ANHYIO (DYHKITMOHAIHHYIO CHCTEMY

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

4. JlaktaTmeruaporeHasa, KpeaTHHKHHA3a
5. JIAT': 2, KK-MB
Buramunsbl
1. B mocnennuii TpumecTp OepeMEHHOCTH Yy JKEHIIMHbI MNOSIBHJINCH 00JHM B KOCTHX.

BuoxumMuyecknii aHadu3 KpPOBM MOKAa3aJl YBeJMYeHHEe KOHUEHTPAUMH KaJbIHUs, CHH:KeHUe
KOHUeHTpauuu (ocdopa U MOBBLINIEHHYI0 AKTHUBHOCTDH 1e104HOH ¢ochaTaspl. C HApYLIEHUSIMH
KAaKOro BUTAMHMHA CBSI3aHA JaHHAs KIMHHYeCKas KapTuHa?

Oo6ocHyiiTe:

1. Kakoe neuenue 10mKeH HA3HAUNTD JKEHIIMHE aKyllep-THHEKOJIOT?

2. IpodunakTHKy, KaKOW MAaTOJIOTHU JOJDKEH MPOBOJAUTH (OCOOCHHO TIIATEIBHO) Meauarp y pedeHKa
3TOU KEHUIUHBI [1OCJIE POJIOB?

ITaJIOH 0TBeTa

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

2. Kak BiusieT Ha cBepTHIBAIOIIYI0 CHCTEMY KPOBHM MOCTyIUIEHMe B OpraHusmM ButamuHa K,
2+
Ca u remapuna? Kakme M3 3THX BellecTB JelCTBYIOT ObICTPO, 2 KaKkue TPeOYIOT BpeMeHHU AJIA

peaqu3auuu cBoero 3¢ pexra?

st 060cHOBaHUS OTBETa BCTIOMHUTE:

1. KakoBa Ouosiorndeckast pojib BuramuHa K?
2+

2. Kakyro pons urpaer Ca

3. B yem 3axmrouaeTcs BIMSHUE renaprHa Ha Mpolecc CBEPTHIBAHUSA KPOBU?

ITaJI0H 0TBETA

Buramun K npuBoAWT K yBEITMUEHHIO CBEPTHIBAHHMS KPOBM HE cpasy, TaKk KaKk OH HauWHaeT paboTarh
1ocjie CHUHTe3a B MedeHH nporpomOuHa. Ca HEMOCPEICTBEHHO SIBISETCS KOMIIOHEHTOM CHCTEMBI
CBEPTHIBaHUSI KPOBH, TIOITOMY TOBBIIIAET €€ CBEPThIBAeMOCTh ObICTpO ( Ca Mcmonb3yeTcst sl OCTaHOBKH
KpoBOTeUYEeHHUH). ['emapiH CHIKaeT CBePTHIBAEMOCTh KPOBH, UCTIONIB3YETCS IS JICYCHHUS] 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. [louemy mpu MaTOJIOTUH B KPOBH IMMOBBIMIACTCS aKTUBHOCTh BHYTPUKJIETOYHBIX (DEPMEHTOB?

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

2. CpaBHuTe crieni(pMIHOCTH JeiCTBUSA JBYX IPyNI NeNnTHAA3 — NMUIEBAPHUTEJBHOI0 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 crnenuUIHOCT 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
¢usuyeckoii padorsl. Ilpu nccae0BaHNU KJIETOK MBI, B3ATHIX MyTeM OHONCHU, OOHAPYKUJIH
0o/1b1IMe BKJIOYEHUS] TPUALMILIMLEepUHOB. IIpu onpeneseHnu UX KOJIUYECTBA B TAKHX KJEeTKaX
HX KOHIEHTPAlMM OKAa3aJiChb B HECKOJbKO pa3 0OoJsblle, YeM B HOpPMe, a KOHIEHTpanus
KAPHUTHHA B 5 pa3 MeHblIIe.

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 MCAJICHHO. BCHG)Z[CTBI/IC OTOI'0 JXUP HAKaIlJIMBACTCA B MBIIMICYHBIX KJICTKaXx. Oxucienue JKUPHBIX
KHUCJIOT - BaXHBIA MCTOYHUK OHEpruyv, MO3TOMY B [OaHHOM Ciiydac CHOCO6HOCTB K BBIITOJIHECHHUIO
¢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 nzBectHblc Bam HezaMeHUMBbIE (aKTOPhI MUTAHUS, KOTOPBIE COAEPKATCS B PaCTUTEIBHBIX
Macinax.

b. CunTes Kakux peryisTOpHBIX MOJIEKYJ MPOM3BOJAHBIX JUIMBAOB OyJeT HapyIleH IpH HeIOCTaTKe 3THUX
(haxTopoB?

B. Kakue (pyHKUNH BBIIONHSIOT B OPraHU3ME 3TH IPOU3BOAHbIE JTUIUAOB?

ITaJIOH 0TBeTa

A. DcceHnnanbHbIe JKUPHbIE KUCIOTHI, AKJIPOPACTBOPUMbIE BUTAMHUHBI.

b. TlpocrarnanauHb! (TPOMOOKCAHBI, JISHKOTPUEHBI).

B. fBnstoTcst ropMOHaMu MECTHOTO JICHCTBUSI.

BBenenue B 00MeH BemiecTB. Buojsiornueckoe okucjieHue

1. Hexoropsbie 0akTepum, APOX:KU, NAPA3UTHPYIOLIME YePBU He HY:KIAKTCH B KHUCJIOpOJe.
Kakoii u3 1Byx cnoco0oB oopazoBanus AT® ucnosb3yercs y 3THX OPraHU3MOB U1 aKKYMYJISAIUH
Heprum?

Jns oTBETa BCIIOMHUTE:

1. Yro takoe dochopunrpoanne?

2. Yro Takoe cyOCTpaTHOE M OKUCIIUTENBHOE (hochopunupoBanue?

3. Uem 31 THIBI POChHOPUITHPOBAHAS OTIUIAIOTCS APYT OT Apyra?

ITaJIOH 0TBeTa

Jist akKyMyJISIIIAN SHEPTHH Y JAHHBIX OPTraHU3MOB UCTIONB3YeTcsl cyocTpaTHoe pocdopuiarpoBaHue.

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. Yto Takoe OJI0KaTOPHI AbIXaTEIHHOM 11T ?

2. Ha xakux ygacTKax JbIXaTelbHOM 1enu mocTymaet Bojgopoa oT HAJIH u @A}IHZ?

ITaJIOH 0TBETA
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boisiee MOLIHBIM 510M OyZneT aHTUMUIIMH, TaK KaK OH OJIOKMpYET NOCTYIJICHUE BOJOPOJa Ha y4acTKe OT
yOuXHHOJa, a 3HAYUT BOJOPOJ HE HOCTyHaeT He ToibKo oT PAJ[-3aBUCHMBIX AETHIPOreHa3, HO U OT
HAJIH-neruaporenassl.

O0MeH yriieBo10B

1.0nucano aBa TMna 3abojeBanuii. JIns onHoro xapakrepeH jaedekt ¢ocdopuiabl MbIIIL, 1JIA
apyroro - medeHu. Ha3zoBute mpusHakum 3Tux 3a0oseBanmii. Kak m3MeHHUTCA KOHUEHTpamus
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.

JTaJIOH 0TBeTa

IIpu nmedexre Qocdhoprnassr Mprmi Oyner HaOmomaThesi MblmedHas ciabocte. [lpu  medekre
¢dochopunazel meyeHH OymyT YBETUUEHBI pa3Mepbl ATOTO OpraHa, HaONIONAeTCs THIOTINKEMUSL.
KonnenTpamus naktara mocie (U3NYECKON Harpy3kd He H3MEHHTCA. BBeneHue TIIoKaroHa BBI3OBET
TUNEPTIIMKEMHIO 33 CYET CTUMYJIALINH TIIOKOHEOTeHEe3a.

2.MHorne naToreHHble MUKPOOPraHUu3Mbl (BO30yANTEJIM THOWHBIX HH(EKI Ui, Ta30B0ii FAHTPEHbI)
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'mamypoHOBasi KUCIIOTa SBISETCSI OCHOBHBIM MEXKJIETOYHBIM BEIIECTBOM. Ee MOIIEKyNbI B BHIE Tems
SBJISIFOTCS CBOCOOPa3HBIM (QUIIBTPOM, 33/ICP’KUBAIOIIIM

MI/IKpO6HI>IC M WHBIC KPYIMHBIC YaCTUIIbI, IMMOMMAaJar0Inue B OpraHU3M. FI/IaJ'IypOHI/II[a?:a MHKPOOPraHnu3MoOB
paspylraeT THAITYpPOHOBYIO KHCIOTY, YTO IIO3BOJIIET MHKpPOOPTaHH3MaM IPOHHWKATh 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 Mmmoan/a (Hopma — 1,5-2,5 mmoas/a).

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

KpOBH?

Yro Takoe k03¢ dpunpeHT areporeHHocTH? KakoBo ero 3HaueHne B HopMme?
Yemy paBeH K03 GHUIHUEHT aTEPOreHHOCTH B JAHHOM citydae?
Ha uem ocHOBaHO neiicTBUE MpenapaToB, CHUKAIOLIMX COJIEPKAHUE X0JIecTepoia B KpOBU?
ITouemy Ty4YHBIM JTIOASIM PEKOMEHIYIOT JUETY C MOHMKEHHBIM KOJTMYECTBOM YTJIEBOJIOB?
ITaJIOH 0TBeTa

arwn

1. T'umepxosnecTtepuHeMusi M THUIEPIUIEMHUSI XapaKTEPHBI Ul aTEPOCKIEPO3a M
OXKUPEHHUSL.
2. (O6mwmit XC - XCppn)/XCrpn
B Hopme K5 <3

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

4. 3ro unruburopel 'MI-KoA-penykrazel — xmoyeBoro ¢epMeHTa OHOCHHTE3a XOJECTepoJa.
YMeHbIIaeTcss ero moctymieHne B KpoBb B coctaBe JIOHII—JIHII u oTmokeHwe B CTeHKAX
COCY/IOB.

5. Ilpu oKuCIIEHHH YTJIEBOIOB 00Pa3yIOTCs MCXOAHBIE META0OIUTHI JJISl CUHTE3a XKHUPHBIX KHUCIIOT,
TAT u xonecrepona — anetun-KoA u ¢ocdoanokcuaneTor; npu u30bITKE 3THX BEUIECTB OHU
PaxoyloTCsl Ha CHHTE3 JKUPOB.

2. B KpoBM NalueHTa 0TMEYEHO MOBBILIEHHE COAeP:KAHUS JIUUI0B.
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1. MoXeT T 3TO 3aBUCETHh OT HAPYIIICHUS TPABIII B3SATHSI KPOBH Ha aHATN3?

2. Kak Ha3pIBaeTcst 3T0 COCTOSIHUE?

3. B cocraBe Kakux COeAMHEHUIN HAXOASTCS JTUIH/IBI B KPOBH?

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, rocnMTAJIM3MPOBAHHOIO MOCJI€ JOPOKHO-TPAHCIOPTHOr0 NMPOUCIIECTBHS, B MJIa3Me
KPOBHM 00HAPY:KE€HO MOBBbINIEHHEe KOHUEHTPALMH MOYEeBHHBI, KPeaTHHA U CHUKEHHE KpPeaTHHMHA.
B Moue 0b111 00HApYKEeH KpeaTHH.
1. B ygeMm npuYHHA MOBBIIICHUS KOHIICHTPAIIMA MOYEBUHBI?

2. Uro Takoe KpeaTHH U KpeaTUHUH?

3. KaxoBa 6uonornueckas posib KpeaTHHa?

4. Tlouemy B m1a3Me KpOBHU TOBBIIIIAETCS] KOHIIEHTPAITUS KpeaTrHa?

5. AKTHBHOCTH KakuX ()€pPMEHTOB ITOBBIIIAETCS B OIIMCAHHOM Cirydae?
ITaJIOH 0TBETA

1. Bcnenctue pacmanga 6eika M MOCIEAYIOUIETO 1e3aMUHUPOBAHIS aMIHOKHCIOT OCBOOOXKIaeTcCs

0OJBIIIOE KOJTHMYECTBO aMMHUaKa, KOTOPHIH 00€3BpeKUBAETCS ITyTEM IPEBPAIICHUS B MOYECBHHY.

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

3. Kpeatun nytem dochoprnmpoBaHus IpeBpaiiaeTcst B MaKpoIpr kpeatuHpocdar.

4. Kpeatun He MeTabonm3upyercs 10 KpeaTHHUHA B PE3YJIbTaTe MOBPEXKIEHUS CKEIETHBIX MBIIIIII, a

TaKXe, BO3MOXKHO, YE€PEITHO-MO3TOBOI TPaBMEI.

5. Kpearunkunassl (MM, BB), Tpancamunas.
2. BoJIbHOII ¢ NOHMKEHHOH KUCJIOTHOCTBIO 7KeJTy0YHOI'0 COKA BMECTO PEKOMEHJAOBAHHOI Bpayom
COJISTHOI KHCJIOTHI MPUHUMAET YKCYCHYIO.
1. [lonHoueHHa 1 3Ta 3aMeHa?
2. K yeMy MOXeT NPUBECTHU CHIKEHUE KUCIIOTHOCTH ey IOUHOT0 coKa?
ITaJIOH OTBeTa
Her, Tak kak cojisiHas KHCIOTa HEoOXoauMa Jjisi HaOyxaHWs W JIeHaTypauud OCJIKOB, aKTUBaIlUU
MENICMHOTCHA, 00IajaeT OaKTePUIIMIHBIM JCHCTBUEM, cO3aeT onTuMyM pH 1 paboThl GepMeHTOB, a
YKCyCHasl KHCJIOTa STUMHU CBOHCTBAMH HE 00JI1aaeT.

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 pesynbrare Takoil MyTaluu MOCIEACTBUS MOTYT OBITh Pa3HBIMU. DTO 3aBHCHUT OT MECTa MYTaIlUH U €
pPOIU B KOJUPOBAHUH aMUHOKHCIIOT. Eciy Takas MyTamus monajier B KOHEI[ TPUILIETa, TO MOCIEACTBUN
He Oy/eT, ecliu K€ OHAa OKaKETCS B TPHUILIETE, KOAMPYIOIIEM aMHHOKHCIOTY, BXOJSIIYI) B COCTaB
AKTUBHOTO IIEHTPa (hepMEHTa, TO CHHTE3UPOBAHHBIN OCJIOK HE CMOXKET BBIMIOJHATH CBOU (DYHKIIHH.

2./1s1s TeyeHust MOAATPHI UCNIOJIb3YyeTcs aionypuHoJ. Ilouemy B pesyiabrare JiedeHust 00pa3yroTcst
KCAHTHMHOBbIE KaMHM?

J1s1 060cHOBaHMS 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
00pa3oBBIBATHCS KCAHTHHOBEIE KAMHH.

BuoxuMusa neyeHu

32



1.Y nanmenTa B aHaMHe3e NepeHeceHHbIH renatut. IIpu oGciieoBaHMM BBISBJICHO YBeJlHYeHHE
NeYeHU U M3MeHeHHUe ee YIbTPa3BYKoBOil CTPYKTYpHI. [locTaBiieH nuarHo3: >Kuposas TpaHCHOpMaris
(MHGUIBTpaLs) IEUCHH.
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
TUNEepIUIeMAd ¥ Hapymenne oOpasoBanus JIOHII, wacto 3a cder CcHmWKeHHS OHOCHHTE3a
rurepodochOUITUIOB WIH arronpoTenHoB (Apo). W, kak cienctBue, 3amemieHue BeiBeAeHus TAI u3
MICYCHH.
3.DocharuaHas KHCI0Ta U JUAIMIITITHIICPOIT
4.0nu ycunmuBaroT Onocuntes B iedeHu ['DJI, 3amennss oopazoBanue TAT
5.9T0 XOJWH, WHO3UTOJ, BUTaMuUHBI Bj;, Bg, Bg, By, 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 (HeKOHBIOTHPOBAHHOI0) OWJIMPYOHMHA, B MoYe He OOHApysKeH NPAMOi
OnIupyOuH. YpoOMJIMH B MOYe U CTEPKOOMIIMH B KaJjle B 3HAYNTEIbHOM KOJIUYECTBe.

1. VYkaxwuTe naToNOTHUIO, U1 KOTOPOH XapaKTEPHBI JaHHBIE IPU3HAKH

2. OmnwumuTe pacna reMoriIo0nHa ¢ 00pa30BaHNEM CBOOOIHOTO OMIHMpyOrHA

3. HazoBute ¢epMeHT, y4acTBYIOUIHH B KOHBIOTAIINH OHIHPYOHHA

4. HazoBute MeTabONMMUTHI, 00pa3yroIIUecs MIPH BOCCTAHOBICHUU OMIIMPYyOWHA B KUIICYHUKE

5. CgoiicTBa HempsaMoro ommupyOnHa
JTaJIOH 0TBeTa

1. Temonutuueckas (HaaIeueHOYHAs ) KEITyXa

2. Pacnmam remornobmHa mpoumcxomuT B KieTkax POC ® HauWHAeTcs C  OKUCIHTEIHHOTO
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
CIIUPTOM HJIM KOPEHHOBBIM PEAKTUBOM), B KPOBH CBSI3aH C allbOyMUHAMHU

gk w

O0MeH XpOMONIPOTEHHOB
1.Y 6oabpHOro MMeeTcsl KeJTYHIHOCTH CKJIEp, CAM3HCTBHIX 000J104eK M KOKHM, TeMHasi MO4a, KaJ
o0ecuBeyeH. B miia3me KpoBH NOBBILIEHO CO/IEPKAHUE MPSIMOT0 M HEMPSAMOro ouaupyouHa. B moue
omnpejeJsieTcsi NPAMO OWJIMPYOHH M OTCYTCTBYeT YPOOUJIUHOT €H.
1. Jlas xaKoi maToJOruM XapaKkTepHBI TaHHbIE 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. Mexanuueckas (00TypaliOHHAsI, TTIO/IIIEYCHOYHAsT) KENTyXa
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2. Henpsimo#t OmnupyOuH oOpa3yeTcss B pe3yjibTare pacrmaja TIeMOrjo0uHa, a MpsaMoin
CUHTE3UpPYETCSl B IIEUEHH IIyTeM KOHBIOrallud OWIMpYOHMHA C TJIIOKYpOHOBOHM kuciorod. Ilpu
HapyLIEHUU OTTOKA JKETYH 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
Ia30peakTUBOM Opiuxa. OYHKIUS TemaToluuTOB HE HapylieHa, M B HHUX HOPMalbHO
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
MPHUCYTCTBYET NPAMOii OMITUPYOHH.
1. Ha3oBuTe maTonoruto, 1uisi KOTOPOH XapakTepHbl yKa3aHHbIE IPU3HAKH
2. IIpn kakoi KOHICHTpaUK OMIMPYOHHA B CHIBOPOTKE KPOBH Pa3BUBACTCS KeNATyXa?
3. KakoBo cootHomenne Gopm OmmupyOrHa B CBIBOPOTKE KPOBH 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, AJauMTenbHOe BpeMs YNOTPeOJIAIOMMX J3TAHOJ, Pa3BHBAETCH LHUPPO3 NeYeHH H
MOSIBJSIIOTCH OTEKH.

KaxoBa nmpuunHa pa3BUTHS OTEKOB?

Kakue QyHKIMH BBITOTHSIOT aTb0yYMUHBI?

Uro Takoe JOMEHBI M KaKOBa UX POIb B (POPMHUPOBAHUH OEITKOB?

Kakue MeTo/1b1 NCTIONB3YIOTCS TSI ONpeielIeHus] aTbOYMUHOB?

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

ITaJIOH 0TBeTa

1. Tlpm nmuppo3se nevYeHr HapymaeTcs ee OeOKCHHTE3UPYomas GyHKIHS, BCIECTBUE YETO B KPOBU
CHIDKAeTCsl COfiepkaHne albOyMHHOB. Bopa, koTopas B HOpME CBS3bIBacTCs C allb,OyMHHaMU,
3aJIep)KUBACTCS B TKAHSX, YTO MPUBOJIUT K Pa3BUTHIO OTEKOB.

2. AnpOymuHBI: 1)perynupyroT OHKOTHYECKOE [aBICHHE B KPOBH M OCMOTHYECKOE IABIICHUE B
TKaHSX

2) OCYHICCTBISIOT TPAHCHOPTHYI (YHKIIMIO, TIEPEHOCS B KPOBU CBOOOJHBIC >KHUPHBIC KHUCIIOTHI,
oumnpy6un, Ca”*, nekapcTBEHHBIC BEIECTBA

3) CBSI3BIBAIOT MOHBI METAJIIOB C MEPEMEHHON BaleHTOHOCThIO (Zn, Cu, Fe), mpensaTcTBys TeM caMbIM
00pa3zoBaHHIO aKTUBHEBIX (opm O,.

3. JlomMeHamMHM Ha3BIBAIOTCS CTPYKTYPHO M (PYHKIMOHAIBFHO OO0OCOOJIEHHBIE Y4YacTKU OEIKOBOMN
MOJIeKyNbl. MHOTrHe O€JIKH WMEIOT [OMEHBI, JJIsi BBITIOJHEHHS OIPENCICHHBIX (QYHKIIUN
(ampOymMuHBI, PUOPOHEKTHH, TAMUHHH H Jp.)

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
JPYTUX BUJIaX MATOJOTHH.

2. Kak u3BecTHO, remapuH B KPOBH B CBOOOJAHOM BH/e NPAKTHYEeCKH HE CYLIECTBYeT, a B CHJY
CBOUX CTPYKTYPHBIX 0CO0€HHOCTeH B3amMoOJelcTBYeT ¢ 0eJKaMH KPOBHM, AMHHAMH, NMENTHIAMU,
AMUHOKMCJIOTAMM.

Kakyio ponbs B opranusme UrparoT KOMIUIEKCHBIE COCJMHEHHs T'elaprHa, BOSHUKAIOUIME B KPOBU NPHU
aKTUBALXU (QYHKIHH NPOTUBOCBEPTHIBAIOLIEH CUCTEMBI?

GRWN
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JTaJIOH 0TBeTa

IIporecc koMIuIeKCOOOpa30BaHMsI TeMapruHa ¢ OeIKaMy U IPYTUMH
KOMITOHEHTaMH KPOBH CO3/Ia€T B OPTraHU3ME 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?

[Touemy mpu maHHOM 3a00JIeBaHUH HAOIIOJAeTCA yCUIICHHAS TUTMEHTAIUS KOXKHU?

Kakue ropmoHbl BeIpaOaThIBatOTCA B MO3TOBOM M KOPKOBOM CJIO€ HAAIIOYEUHUKOB?

ITaJIOH 0TBeTa

1. Anmuconosa (6poH30Bas) 60JI€3HL

2. T'vmodyHKIWS KOPHI HAIIOYSUHUKOB

3. OCHOBHBIM TOPMOHOM, PETYJIHPYIOIIUM KOHIICHTPAIMIO HATPHS, KaJUs M XJOpa B OpraHu3Me
SIBTISIETCSl TOPMOH KOPBI HAAMOYEYHUKOB — anbaocTepoH. OH criocoOCTByeT peabcopOiuu HaTpust
U XJIOpa M SKCKpeUuH Kanus. BonHblii 0OMEH peryaupyercsi TOpMOHOM 3aJHEH IO TUrnodusa
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
MECJIaHOTPONMHA, CTUMYJIHUPYIOICTO CUHTE3 MCJIAHNHOB B KOXKCE.

5. B MoO3roBoM cioe BbIpaOaTHIBAIOTCS HOpPAAPEHAIM W  ajgpeHald, B KOPKOBOM —
MUHEPATKOPTUKOHUIBI (ATBJOCTEPOH) U TIIOKOKOPTUKOUABI (KOPTHU30M).

2. 'Y 00JIbHOTO 0O0HAPY:KEHA ONMYXO0Jb HA/IMOYE€YHUKOB, MPOAYLHHPYIOLIAs MOBBIIIEHHOE KOJHYECTBO
KOpPTH30J1a.

A. Ilepeuncinre n3MeHEHHs MTOKa3aTenel KpoBH, Harboiee
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. ['umoTtanamyc -> runo¢us -> Kopa HaJ- -> KOPTU30II,
(kopTuKOIMOeprH) (KOPTUKO- TOYSIYHUKOB

TPOITHH)

GRwN

MeTaboamnyeckne NpoUecchl B COEAUHUTEIbLHON TKAHU

1. IlpenapaTbl KOPTHUKOCTEPOUTOB, B YACTHOCTH KOPTH30H, HHTMOUPYIOT JejieHue (pudpod.1acToB u
oopa3zoBanne MPHK npoxoJiarena.

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
(udpoHexTHHA HA UX MOBEPXHOCTH CHHIKAETCSH.

A. HpelIHOJ'IO)KI/ITe, KaKOoe M3 CBOMCTB 3JI0KAYECTBEHHBIX KJIETOK MOJKET SIBUTHCS CJICACTBHEM JTOI'O
¢axra.

F. Onumire xuMudeckyro npupoay GuOpoHeKTHHA U OCOOCHHOCTH €r'0 CTPOSHHSL.
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JTaJIOH 0TBeTa
A. MetacrazupoBaHue (M3-3a YMCHBIIICHHS CBSI3BIBAHUS KIIETOK C OKPYKAIOIICH TKaHBIO).
b. I'nuxonporenH. MiMeeT TOMEHHYIO CTPYKTYPY ¥ HECKOJIBKO IEHTPOB CBS3bIBAHUS.

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
KOJIMYEeCTBAX, 2 HeJIaBHO /JIs JieueHUs Jierkoil popMbl cepe4yHoi HEIOCTAYHOCTH €My MPONHCAIH
AUYPETHK THAZMI.

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
WCTIONB30BaHMs CIAOWTENBHBIX M TOTepell Kaimus dYepe3 KWIIeyHWK. llpommcaHHBI AMypeTHK emé
CHJIbHEE CHU3WI YpOBeHb Kannsa. HeoOXxomanMo mpuMeHeHre MpenapaToB Kads T HOPMAIH3AIuA €ro
YpOBHS B KPOBH.

2. Ilpu oOose3nu IlapkuHcoHa BbIpaxkeH aAepuuuT aopaMuHA, IS JIeYeHHS] TNPUMEHSIOT
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
npernapaTax MOXXHO OOHAPYKUTH C TIOMOIIBIO psila Ka4eCTBEHHBIX peakuuid. [ oOHapyxeHus OenKkoB
CYIIECTBYIOT JIB€ TPYIIIBI PEaKIMii: IIBETHBIE PEAKIINU U PEAKIIUH OCAKICHHSL.

Pabora 1. IlBeTHBIE peaknuyu HA OeJIKH

[Ipu B3aumoaeicTBuM Oelika ¢ pa3TMYHBIMA XUMHUYECKUMH BEIIECTBAMH BO3HHKAIOT OKpAIlICHHBIC
HponyKThl peakuun. OOpa3oBaHHe WX OOYCIOBJIEHO NPHCYTCTBHEM B MOJIEKyJle Oellka TOW WM MHON
AMHHOKHUCIIOTBI, UMEIOIIEH B CBOEM COCTaBE OMPEACICHHYID XHMHYECKYIO TPYNIUPOBKY. 3HAUYEHUE
[BETHBIX PEaKIHHd COCTOMT B TOM, YTO OHU JAIOT BO3MOXXHOCTH YCTaHOBHTH OCJIKOBYIO TPHUPOIY
BEIIIECTBA U JI0Ka3aTh NMPHUCYTCTBHE ONPEICICHHBIX aMUHOKHUCIIOT B Pa3IMYHBIX MPHUPOAHBIX Oenmkax. Ha
OCHOBaHMHU HEKOTOPBIX IIBETHBIX PEAKIMi pa3paOboTaHbl METO/bI KOJIMUECTBEHHOTO ONPE/ICIICHHsI OCIKOB
Y aMUHOKHUCIJIOT.

L{BeTHBIE peakIy MOKHO pa3/IeNIUTh Ha JIBa TUIIA:

1. YuuBepcanbHble — OMyperoBas (Ha Bce OEJIKM M MENTHIbl) 1 HUHTUAPUHOBAs (Ha BCe
0.-aMUHOKHCIIOTHI M OEJIKH);

2.Cnennguyeckue — TOJNBKO Ha OINpeJeiEHHbIE aMHUHOKHCIIOTH B O€Kax W pacTBOpax
AMHUHOKHUCIIOT (peaKIMy KcaHToNpoTenHoBast, Pois, AxaMkeBrya u ap.)

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

Hpunyun memooa. Bce Oenku mpu 00paOOTKE COJNIIMH MEIU B IICJIOYHOW cpeje o0pasyroT
XeJIaTHBIA (KJICITHEBU/IHBIN) KOMIUIEKC (DHOJETOBOTO IBETa C KPACHBIM WIIM CHHUM OTTEHKOM (B
3aBUCHMOCTH OT YHWCIA TENTUIHBIX CBs3ed B O€NKe), YTO SBISETCS YHUBEPCAJIbHOW KaueCTBEHHOU
peakiueit Ha OeJIKY, KOTOpasi Ha3bIBaCTCs Ouypemosoi peaxkiueii. CBOE Ha3BaHUE Ta PEaKIUs MOTyUHIIa
OT TPOM3BOJHOTO MOYEBHMHBI Ouypema (nar.bi naBy-, &IByXx + urea MOYEBHHA; CHHOHHUM
kapoamomnmoueBnHa H;N — CO — NH — CO — NH;), xoropeiii na€r Takyr 3Xe peakiuio.
[MonoxuTeNnbHYI0 OMYPETOBYIO PEaKIHUIO JAIOT OpPraHUYeCKUEe COCTUHEHUS, UMCEIOIEe He MEHee IBYX
MENTUIHBIX CBS3EH, T.e. HAUMHAS C TPHIIENITUIIOB BCE OJIMTOMETITHIbI, OMUIENTH B! U Oenku. [Tomarator,
YTO O00pa30BaHHE OKPAIICHHBIX KOMIUIEKCOB C HMOHAaMH MEOH TPOUCXOOUT BCIEACTBHE TOTO, YTO
NENTUIHBIE CBS3U TO/IBEPTAIOTCS B IENIOYHON cpejie KeTOCHOILHON TayTOMEPH3aIluu:

O H OH
A T

Bomopon eHONnbHON Tpymmbl MpH 3TOM JIETKO OTHICIUISIETCS, B pe3yibTaTe Yero Mejib
MPUCOEMHSETCS K aTOMy KHciopojaa. Kpome Toro, HoH Meii 00pa3yeT KOMIUIEKC C YEThIPhbMsI aTOMaMHt
a30Ta, BXOJSIIMMH B MENTHIHBIE CBSA3M M MMEIOLIMMHU CBOOOJHBIE 3JIEKTPOHHBIE Napkl, oOpa3ys ¢ HUN
KOOPJIMHALIMOHHBIE CBA3H.
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Xoa pabotel. B pobupky HanmBaioT okono 1 M pactBopa Oenka, 1-2 mu 10%-HOTO pactBOpa
ruapokcuna Hatpus W 1-2 kammm pactBopa cymbdara meau(ll). Ilpm B30anThIBaHMHM TOCTENIEHHO
pa3BuBacTCs Quonenmosoe OKpalulBaHue.

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)
pu 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. [IponenbiBatoT  peakuuio ¢ Kakoil- MO0 aMHHOKHCIOTOW, HalpuMmep C
rMnuHOM. HanmBaroT B mpoOMpKy okono 1 MIl pacTBopa TIHIMHA, A00aBISIIOT 5-6 Kamnenb
pacTBopa HUHTHIPUHA W HarpeBatoT. [losBisercs: cuHe-(pHOoIeTOBOE OKpaIlIMBaHUE.

2. Takyro xe peakmuro TpoBOIAT ¢ 1-2 Mi pactBopa Oenka, B3sB 0.3-0,5 mn
pactBopa HuHruapusa. llosBusercss cuHe-¢uosneroBoe (MHOrAa  PO30BO-(hHMOJIETOBOE)
okpamuBanue. C Te4eHneM BpEMEHHU pacTBOP CHHEET.

Pe3yasbTar:

BoiBoag

B. KcanTonporennonas peakuus (peakuuss Myiabaepa)

IHpunyun memooa. KcaHTONpOTEWHOBas peaklus OTKPHIBAET B OENKax HAWUWE IUKIMYECKUX
aMUHOKHCIOT — TpunTodaHa, (eHWIATaHUHA, TUPO3WHA, COJICPXKAIIUX B CBOEM COCTaBe OCH30JIbHOE
KOJIBIIO.

BonpmmHCTBO OENKOB MpW HArpeBaHWH C KOHIIEHTPUPOBAHHOW a30THOW KHUCIIOTON MaéT 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'. Peakuuss AnaMmkeBHYAa

Hpunyun memooa. llpn npubasneHnn K 0Ky HEOOIBIIIOTO 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 CepHOM KHUCIOTHI. [Ipy cTOSHMM Ha TpaHWIIE IBYX CIIOCB JKUIKOCTU TOSIBIISIETCS
KpacHO-(hMoJeToBOe KOJbIO. [TosBICHNE OKPACKU MOXKHO YCKOPUTH, TIOMECTHB MPOOHPKY B KHUIISIILYIO
BOJISIHYIO OaHIO.

PesyabTat:
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BriBona:

J. Peaknus @oust

THpunyun memooa. Peaxtis Dot yka3pIBaeT Ha IPUCYTCTBHE B O€ITKe aMUHOKHCIIOT, COAEePIKAIIIX
c1abO0CBs3aHHYIO Cepy — HMCTenHAa. METHOHWH, XOTS U ABIISETCS CONEpiKaIleld 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

HVHTEeHCHMBHOCTh OKpAacKH 3aBUCUT OT KOJMYECTBAa B OENke 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
cBuHIa. [IpuaMBalOT HECKONBKO Kamledb Hepa30aBICHHOro OejKa KypHHOTO siIa U CMECh OCTOPOXKHO
HarpeBaroT. PacTBOp HauMHAET TEMHETh M BBINIAIAET OCAJI0K YEPHOrO WM OYpOro IBETa.

Pe3yabrar:

BriBoa:

IIpakTuyeckoe 3Hauenue padorel. KauecTBeHHBIE peakiuy (MU [IBETHBIC PEAKIINN) UCTIOIB3YIOTCS 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.

Pabora 2. Peakninu ocaxnenus 6ej1KoB

CTabuIbHOCTD PaCTBOPOB OEIIKOB OIpeNesieTCs HATHIueM Y OeIKOBBIX MOJIEKYIT IBYX OCHOBHBIX
(baKTOpOB YCTOWYMBOCTH — 3apsiia W THAPATHON 00osouku. ONHOMMEHHBIA AIIEKTpHYeCKUl 3apsy (B
OOJIBIIMHCTBE CIy4YacB OTPHUIATEIbHBIN) O0YCIOBIMBAET B3aUMHOE OTTAJKUBAaHUE OEIKOBBIX MOJICKYJI.
Bopgnas (rumpatHas o0omouka) Takke He MaéT OEIKOBBIM YacTHIAM OOBEAMHATHCSA (arperupoBaTh),
CIIOCOOCTBYS yJIEP)KAaHUIO UX BO B3BEIICHHOM COCTOSHHM M TIPEIOTBpAlllas BHINAJCHUE HUX B OCAJIOK
(ceauMeHTaIuo).

B xone HayyHBIX HCCHEOBaHMA, a TakXkKe MPH PA3IWYHBIX KIMHUYECKUX aHAIM3aX dYacTo
MIPUXOJIUTCS OCBOOOKIATh OMOJIOTUYECKUE KHUIKOCTH WIH PA3JIMYHBIE SKCTPAKTHI (HAIIpUMEp, U3 MO3Ta,
MEYEHH, MBIIIIL UT.IT.) OT OeJIKOB. JIJis 3TOr0 MPUMEHSIOT Pa3HbIe CIIOCOObI ocaXkaeHus. [l ocaxkaeHuUs
Oenka He0OXOJMMO YCTPaHHUTh (DaKTOPHI €T0 YCTOWYMBOCTH B PACTBOPE — Pa3pyIIHUTh 3aIUTHYIO BOJHYIO
000JIOUKY W CHATh (WJIUM CBECTH K MHHHMYMY) 3apsija OenkoBoil Monekynbl. [lomHoe um ObicTpoe
OCaXJIeHHE OCIIKOB MPOUCXOANT MPHU JOCTHKEHUHN U30JIEKTPUICCKON TOUKH.

Peakumu ocaxxnaeHust O€JIKOB BechbMa Pa3HOOOPA3HBI, OJHAKO HMX MOXKHO Ppa3/eIuTh Ha JBE
OCHOBHBIC TPYIIBI: PEAKIMH OOPATUMOTO OCAKICHUS (8bICAIUGAHUA) W PEAKIIMH HEOOPATHMOTO
OCaXIICHUS (OeHamypauuu).

A. BoicaiuBanue 0eJ1KOB cyJab()aTOM aMMOHHUSA
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Ipunyun memooda. BeicanuBaHue — Mpolecc 0CAXICHUA OEJIKOB COJIIMH LIEJOYHBIX U LIEJIOYHO-
3€MENbHBIX METAJIJIOB, KOTOPBIA SBIAETCS OOpaTHUMBIM M COXpaHAET HATUBHBIE CBOICTBa OEJIKOB.
BricaniBaHre MOKHO MPOBOIUTDH HE TOJNBKO coyiiMu akTuBHBIX MeTauioB (Na,SO,4, NaCl, KCI, MgSQO,,
MgCl, u np.), Ho u conssmu ammonwust, Hanpumep (NH,),SO,4. 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
HETIOJIAPHBIMU PACTBOPUTENIAMH, CMEIIUBAOIUMuCA ¢ Bofod. C 3TOH 1eJIbI0 OOBIYHO HCIONB3YIOT B
KayecTBE BOJOOTHHMAIOIIMX CPEACTB OSTaHON, METaHoN U aueToH. (DakTHdyeckn 5TO — TO Ke
BbICAIMBaHUE. BpIcaiuBaHUe IIUPOKO HCHONB3YIOT ISl (QpPaKIUOHUPOBAHUSI M OYHCTKH OENKOB,
MIOCKOJIBKY MHOTHE OCJIKH pa3In4aroTcs M0 pa3Mepy T'HAPATHOM 000J0YKH M BEJIMYHMHE IEKTPUIECKOTO
3apsina. st KaXIoro U3 HUX MMEETCs CBOSI 30HA BBICAJIMBAHUS, T.€. KOHLEHTPALUS COJIH, ITO3BOJIIOMIAs
JEeTUAPATUPOBATh AAHHBIN OEJNOK M OCAINTH €TO.

Xoa paborel. K 1 My ceIBOpOTKM KpoBH M00aBISIOT | MIJI HACHINIEHHOTO PacTBOpa cyib(dara
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

Jenarypauueii (yiat.de — u3baBieHue ot 4yero-nmubo + natura — MpuUpoja, MPUPOIHBIC CBOICTBA)
Ha3bIBaeTCs pa3pylIeHre TMPUPOAHON (HATUBHOW) KOH(OPMAIMU MAaKpOMOJEKYJbl Oelka O] BIUSHUEM
pa3IMYHBIX BHEIIHHMX BO3JCHCTBUHA. B mponecce neHatypauuu Oeika CBOHCTBEHHAs eMy TpEXMepHas
opranuzanms Hapymaercs. [lpy 3ToM monunentuaHas Ienb pPa3BEPTHIBACTCS ©  MPHUHUMACT
OecropsI0UHyI0, HEPETYISAPHYI0 M IOABEP)KEHHYI0 M3MEHEHHMSAM MPOCTPAHCTBEHHYIO KOH(pOpPMAaLuIo.
OpHOBpeMEeHHO O€JIOK TepsieT TMApPATHYK OO0OJOYKY M BbIIANAeT B ocalok. JleHaTypauusi OOBIYHO
COIIPOBOK/IAaETCS MoTepel OMOIOTHYECKON 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
OOHIMPHBI TPYNNbl XUMHYECKHX (AKTOPOB (KOHLEHTPHUPOBAHHBIE MHHEPANIbHBIE W OpPraHUYECKHUe
KHCJIOTBI, COJHM TSDKENBIX METAJUIOB, alKaJOHIIbl, MTOBEPXHOCTHO-aKTHBHBIE BELIECTBA M T. 1.) H
¢duznueckux (HakTopoB (BBICOKAsK TEMIIEPATYypa, Pa3INuHbIE BUIbl HOHU3UPYIOIIETO u3nydeHus — Y O-, y-
, PEHTTEHOBCKHE JIy4H, IOTOKH 0~ U }-4acTHUI], YCKOPEHHBIX 3JIEKTPOHOB, MPOTOHOB, MPOAYKTHI JICICHUS
TSOKETBIX SACP WT.J., Ja3epHble u3nydyenus, neiictBue CBY — noneii, ynbTpa3ByK, BUOpaLus, IIyM U T.1I.).
bronoruueckyo OeHaTypaluuio OCYILECTBISIOT HPOTEOIUTHYECKUE (EPMEHTHI, KOTOPbIE pa3pylaloT
BBICIIIFE YPOBHH OPTaHU3aIMN MOJIEKYJIbI Oellka mepe]] TeM, KaK THIPOJIM30BaTh MENTHIHBIE CBS3H.

1) OcaxneHue 0eJIKOB TP HArPeBaAHUH

IHpunyun memooa. llpucyTcTBue 0€IKOB OOHAPY)KUBACTCS KUIITYCHUEM, TaK KaK MOYTH BCe OETKH
JIEHATYpPHUPYIOT MIPH HArPEBaHWW B HEHTpabHOW MiH cliabokucio cpene. Haubonee noiaHoe u ObIcTpoe
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
KOaryJaupyroT U MOTYT JIaTh OC3JIOK JIMIIb TPH T00aBIEHNH KakoW-HUOYAb HelTpanbHoi comu (NaCl). B
ITHX CIy4asxX YCTOHYMBOCTH OelKka B PacTBOPE 3aBHCUT O MPHOOPETECHUS IOJIOKUTEIHHOTO 3apsijia B
CHJILHOKHCIIOH cpeJie U OTPULATEIbHOTO 3aps/ia B MIEJIOYHON 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 AJISl CO3/IaHMUS KUCIION Cpellbl.

B 4-10 mpobupky mob6aButh 10 kamenb 1%-HOTO pacTBOpa YKCYCHOM KHCIOTHI M 5 Kamelsb
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 OCajKa ILTIOCOM, a OTCYTCTBHE — MIUHYCOM H yKa3aTh B KaXJAOM CIydae MPHUIHHBI
MOSIBJICHUS JTH OTCYTCTBHS Ocajka Oelka.

Peaxrus Heiirpanpaas | CnaGokucimas | CwibHOokucnas | CHIbHOKHCTAS [lemounas
cpensl c
ANEKTPOJIUTOM
Pesynbrar
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 MONMOXKHUTENBHBIA pPE3ylbTaT NpPU COACpPKaHUH Oenka B
aHanmmsupyeMoM obpasue Bbime 0,0033% . Hipke 5Toif KOHIEHTpamuM npoba OTpHIaTenbHA. Moram
®nopuan Temtep (1813-1871) — aBcrpuiickuii Bpad, BIEpBbIE HCIOJIB30BABIINN XUMHYECKAE METOIBI
NIPY aHaJIM3€ MOYH y OOJNBHBIX JIIO/CH, 10 MPaBY CYMTAETCS OCHOBOIIOJIOKHIUKOM KIMHUUECKONW XUMHUH.
Xoa pa6orbl. K 1MJI KOHIEHTPUPOBAHHOM a30THOW KUCIIOTHI OCTOPOKHO MO CTEHKE MPOOHPKH,
HaKJIOHMB €€ moj yriioM 45° Tak, 4yToObl 00€ >KHIKOCTH HE CMEIIMBAINChH, HACIOUTh PAaBHBIH 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
CesH3(OH)(COOH)SOsH, xwucnotel. CyiabhocaaunuioBoi KHCIOTONH MOJAB3YIOTCS B KIHHHUKE IPH
00HapyKEHUH MaJbIX KOJIIMYECTB Oellka B MOUe, dKCCyaaTax U JAPYrHX OMOJOTMYECKHUX KHJIKOCTSX, TaK
Kak 1po0a ¢ 3ToH KHUCJIOTOH ABJsieTcs: camoit uyBcTBUTENbHOM (0,0015%) M3 BCex «0Ca0uHBIX» peaKiui
Ha Oenku. TPHUXIOPYKCYCHOH KHCIOTOH MONB3YIOTCS Ul yJdajleHHs OENKOB M3 PacTBOPOB IEpex
ompeJieieHeM B OMOJIOTMYECKOM MaTepHale HU3KOMOJCKYISAPHBIX COSIMHEHUH. DTy KHCIOTY MOXKHO
TaKXe UCTIONIL30BaTh IS IeHATypalnuy (JepMEHTOB B IIETISX MpeKpalieHus: pepMEeHTAaTUBHON peaKIiH.
Xoa pa6oThl. B 1Be mpobupky HamuBaioT 10 1-2 MJI pacTBOpa SMYHOTO Oellka U T00aBISIOT B OJTHY
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 ocaxkaeHUe ONIKOB, T.€. ACHATYPALHIO, IPH HEOOIBIINX KOHIEHTpauusix 3tux coneil. [lpu
9TOM TPOHMCXOJUT CBSI3bIBAHUE HOHOB TSDKENBIX METAUIOB ¢ (DYHKIIMOHATBHBIMH TIPYyMIaMH OOKOBBIX
pallMKaJIOB aMHHOKHCIOT B MOJIEKyJle Oelika, B pe3yjbTaTe Yero paspyliaeTcs ee MpOCTPaHCTBEHHAs

41



CTPYKTYpa M IPOHMCXOIUT OCAKACHHE NeHATypupoBaHHOro Oenka. Ilpm moOGaBrmeHnu M30BITKA coieit
mokensix  MeTamuioB  (kpome AgNO; m HgCly) npoucxoamT pacTBOPEHHE —IT€PBOHAYAIBHO
oOpasyromerocst ocajaka u3-3a aacopOLUH HOHA 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 0Onanaet cynema (HgCly), npumensemast 1y 00pabOTKH PYK U Ae3WH(EKINH TOMEIICHHH,
npenapaTsl cepedpa, Takue kak Jsimuc (AgNOj3), komaapron (cepedpo KOJUIOMIANbHOE), TPUMEHSIEMBIE
IUIs1 0OpabOTKH CIM3UCTHIX 000JI0UEK TTPH HHPEKITMOHHBIX 3200 ICBAHUSX.

Xoa pa6orel. B 2 mpobupkn HaimBarOT mol-2 M pacTBopa stmaHOro Oenka. [Ipmbamisior 1mo
KarsM B 1-10 mMpoOMpKYy pacTBOp alerara CBHHIA, a BO 2-I0 — pacTBOp cyibdara mean. B obemx
nmpoOupkax HabromaeTcss oOpa3oBaHUEe 0CaIKOB OeiKa.

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

Pesyabrar:

BriBoa:

Tema 2.
l. BoxopacTtBopuMbie BUTAMHHBI

Pabora 1. O0Hapy:kenue TuaMuHa (BuTamuHa B;)

Ilpunyun  memooa. MeTox OCHOBaH Ha CIIOCOOHOCTH THAaMUHAa OOpa30BBIBATH C
J1a30(eHIICyIb(OHOBON KUCIOTOH KOMIUIEKC OPaHKEBO-KPAaCHOTO I[BETA B ILEJIOYHON cpefie.

Xon padoThl. B mpoOupKy BHOCAT 5 Karmeiah pacTBOpa CyiIb(aHMIOBONH KUCIOTHI U MPUOABISIOT
5 kamenb pacTBopa HUTpUTa HaTpHsl. K moiaydeHHOMY qra30peakTUBY JOOABJISIOT HA KOHYMKE CKAJIbIICIs
MOPOIIOK THAMHMHA W 5 Kameib pacTBopa kapOoHaTa Harpus. BcrpsixuBator. [losiBisieTcst opaHkeBo-
KpacHOE OKpalliBaHHE.

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 O0ECLBEUMBAECTCS, TAK KaKk BOCCTaHOBJICHHas (Gopma puboduaBrHa 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 pa6Gorel. 10 xamens B3Becu puboduaBuna B Boxae (0,025%) HanmBaioT B TPOOUPKY,
MOoOaBISII Tyma Ke S5 Kamelb KOHIICHTPUPOBAHHOW COJSTHOM KHCIOTHI W HEOONBIION Kycodek
METAJUIMYECKOr0 IIUHKA. BBRIOENsIomuiicss BOAOpoa pearupyer ¢ puOoQIaBUHOM M PacTBOpP H3MEHSET
OKPACKY U3 JKEJITOH B KPaCHYIO M PO30BYIO, a 3aTeM 00€CIIBEUHBACTCS.

Pe3yabTar:

BriBoa:

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

a) peakuusi oopazopanust HuKoTunara meau (I1)

MeTto1 OCHOBaH Ha TOM, YTO HUKOTHHOBAS KHCIIOTA TP HArPEBAaHUH C PACTBOPOM arleTata Meau
(IT) oGpasyeT cUHUI OCaIOK IJI0X0 PACTBOPUMOIN MEAHOM COJIH:

i H : +CuSO;4 +(H3COONa E \], "l cu?* +NagSOq
B SR =

N i AN _12

Xoa pa6oTtpl. 0,02 T HHKOTHHOBOM KHUCIIOTHI PACTBOPSIOT B 2 — 3 MJI Topsideii BOJIBI, JOOABIISIOT
0,5 mn 10%-Horo pactBopa amnerata Hatpus (CH3;COONa) u 0,5 mn 10%-HOro pactBOpa cynbdara
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 HUIKOTHHOBOW KHCIIOTHI pacTBOpsOT B 0,5 -1 M Bombl, mpubaBiso0T 2-3
kar  10%-Horo pactBopa cynbdara memau (II), mepememmBaroT u HaOMIOAAIOT OKpPacKy. 3arem
nobapisitoT 2-3 kammm 5%-Horo pactBopa pomanuaa amMonus (tuonmanata — NH,CNS), mpu stom
oOpazyercs sipKo-3eJEHast OKpacKa pacTBOpa.

Pesyabrar:

BriBoa:

Pabora 4. @eppuxopuaHas npo6a Ha BATAMHH MUPHIOKCHH (BUTAMUH Bg).

Meton ocHOBaH Ha CIIOCOOHOCTH BUTaMHHA Bg mproOpeTaTh KpacHYI0 OKpPacKy B MPUCYTCTBHU
xnopuaa xenesa (I11); peakuus o0ycnosieHa oOpazoBaHHEeM KOMIUIEKCHOW CONM THIIA (DEHOJITA Kele3a
(1) xpacHoro 1BeTa.

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

Pe3yasbTar:

BeiBox:

Pabora 5. KauecTBenHble peakuun Ha BUTaMuH C.

a) BoccranoBienue geppuunanuga kaausa suramunom C.

MeTtoa ocHOBaH Ha CIOCOOHOCTH aCKOPOMHOBOM KHCIIOTHI JIETKO OKUCJISATHCS U BOCCTaHABINBATh
xenesocunepoauctoiii kamuii KzFe(CN)g B xenesucrocunepomuctoiii kamuit K4Fe(CN)g, koTOpBIi
obOpasyer ¢ xyopugom sxenesa (Ill) mnoxo pacTBopuMyr B BOJAE COJb — OEPJIMHCKYHO JIa3yphb,
BBINAAAIOIYIO B BUJIE TEMHO-CHHETO OCaJIKa.
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H (i‘ ] +2K3Fe(CN)s +2KOH — i (l‘ \ + 2K,Fe(CNe) + 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
pacTBopa enkoro Hatpa U 1 kamio 5%-HOro pacTBOpa JKEJIE30CHHEPOAMCTOrO Kayus, MepeMellaTsh U
nmo6aBuTh 3 karmu 10%-HOTo pacTBOpa COMSHON KUCIOTH U 1karto 1%-Horo pacTBopa XJIopuaa xenesa
(IIT). Bemmagaet cuHU# OCagoK OEPIMHCKON JIa3ypH.

Pesyabrar;

BeiBox:

6) Moguas npo6a na puramun C.

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

O=C— 0=C

CH,OH CH,OH
AcKopGHHOBast JlernapoackopOuno-
KHCJI0TA pasi 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)BOCCTAHOBJIeHUE 2,6-Tuxaopdenonannaogenona purammuom C

AcCKOpOMHOBas KHCJIOTa BOCCTaHABIMBACT 2,6-AnXJI0pGeHONMHIO(PEHO, KOTOPBIA B KHCIOH
cpezie UMeeT KPacHyl0 OKPacKy, a IPH BOCCTAHOBJIEHHU — 00€CIIBEYHBAETCSL.

Xona pa6otbl. B 2 mpobupku Hamuth 1o 10 kanens ucciemxyeMoro pacTBopa. B onHy nmpoOupky
J100aBUTh HECKOJIBKO KaIlelb MEPOKCHIa BOIOPOaa, NPOKUIATHTE (BuTtamuH C paspymraercs). 1o6aBuTh
B 00€e rpobupkumno 1-2 kamm 2% pacTBopa COJSIHOM KUCIOTHI M PacTBOp 2,6-auxnopheHoInHA0peHOoIa.

B npucyrctBum ButammHa C pacTBOp HHAMKaTopa obecuBeuuBaeTcd. llpu paspymeHun
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
KOMIIJIEKCHOTO COEJMHEHUs 3€J1EHOr0 L{BETA.

Xon pa6oTsl. B mpoOupky HanmuThk okojo 10 Karnenb HACBIIIEHHOTO pacTBOpa PyTHHA U T00aBUTH
3 xammm 3%-Horo pactBopa xiopuaa xenesa (I11). OrmeTuTs nosBICHNE 3€TEHOT0 OKPAIIUBAHUSL.

PesyabTar:

BriBon:
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IIpakTHyeckoe 3HaYeHHe padoThl. KauecTBeHHBIE peakiiuil Ha BUTAMHUHBI MTO3BOJISIIOT OOHAPYKHUTH MX
HaIW4Yhe B JIEKAPCTBEHHBIX Tpernaparax W MOcjie SKCTPAKIMH B MHUIIEBBIX MPOAYKTAaX M JIEKAPCTBEHHBIX
pactenusx. [IpuHIUN, TOTOXEHHBIN B OCHOBY Ka4eCTBEHHBIX PEaKIIMi HA BUTAMUHBI, UCIIOIB3YETCS TIPH
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 padortel. B cyxyro nmpoOupky 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) peakuusn ¢ xjaopuaom xkeaeza (111).

Buramun A B3aumopeictByer c¢ xjopugoM kenesa (llIl) ¢ oOpazoBanmem oOKpaleHHBIX
IPOIYKTOB.

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

Pe3yabrar:

BriBoa:

Pabora 2. KayecTBeHHbIE peakniii Ha BUTaMuH D.

a) aHWJIMHOBAas MPo0a Ha BUTaMuH D.

MeTon OCHOBaH Ha B3aMMOJCHCTBHM KalblUdepoda € THAPOXJIOPUAOM aHWIMHA C
00pa3oBaHHEM OKPAIICHHBIX MPOAYKTOB.

Xon padoTsel. B cyxyro npobupky HanmuTh 5 Karenb pelObero xupa, 15 xanens ximopodopma u 5
Karejdb aHWIMHOBOTO peakTHBa (15 wacteli aHmiIMHA U 1 4acTh KOHIEHTPUPOBAHHOW COJITHOM KHCJIOTHI).
OCTOpOKHO HarpeTh Ha CIMPTOBKE U OTMETUTH MOSABJICHNE KPACHOTO OKpAIIUBAHUS.

Pe3yabrar:

BeiBox:

0) peakuus ¢ CEpHOIi KMCIOTOIA.

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

Xoa padorsl. B npoOupky momecTuth 1 Karumo MacisiHOrO 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:

BriBoa:

Pabora 3. KayecTBeHHas peakuus Ha Tokodepos (ButamuH E).

a)peaknms ¢ a30THOI KHCJIOTOMH

MeTtox ocHOBaH Ha OOpa30BaHMM COCOUHEHUH XMHOWIHON CTPYKTYpBI, OKPAIIMBAIOLIUXCS B
KpacHbId LIBET, NPH ACHCTBUM CHIIBHBIX OKUCIUTENeH (KOHLIEHTPUPOBAHHOM a30THOM KHCIJIOTHI) Ha
TOKO(EPOJL.

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

Pe3yasbTar:

BeiBoa:

0)peakuys ¢ XJIOPHBIM KeJIe30M

Buramun E npu B3aumoeticteuu ¢ xmopuaom xkenesa (1) o6pasyer okparieHHbIe TPOTYKTHL.

Xon pabotsel. K 5-10 xarusim pactBopa ButamuHa E mpubaBuTh 5 Kamenb pacTBOpa XJIOPHOTO
xenesa (FeCl). HabmonaroT 3a pa3BuTHEM KPaCHOTO OKPALIMBAHHSI.

Pe3yabTar:
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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 padotbl. B mpobupky BHOCAT 4 Karumm CiMPTOBOTO pacTBopa BuTammHa K, moGammsroT 8
Kalelb pacTBopa JUITHIAMTHOKapOamara HaTpusi W 4 Kalld pacTBOpa THAPOKCHAA HATPHSL.
BerpsxuBaroT 1 HabIIOAAIOT 32 Pa3BUTHEM OKPACKH.

Pe3yabTar:

BriBOa:

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

a) peaKknusi HA METHHOH.

MeTox OCHOBaH Ha B3aUMOACWCTBMHM METHHOHA C aHWIMHOM C OOpa30BaHHUEM OKPAIIEHHOTO
coeqIMHeH M 2-MeTHI-3-(eHmnaMuHo-1,4-HagToxuHoHa: cTp 121 3eneH npakTHKyM.

Xon pa6otsl. B mpobupke cmemmBaroT 5 kareis 0,25%-HOro CiupToBOrO pacTBOpa METHHOHA C
2 karsiMy anmwinHa. CMech OKpaIIMBaeTCs B KPACHBIN LIBET.

Pe3yabrar:

BriBoa:

0) peakuusa HA BUKACOJI.

MeTton ocHOBaH Ha CIOCOOHOCTH BBIKpacHuja B3aWMOJCHCTBOBATH B MICJIOYHOH cpene ¢
[UCTEHMHOM C 00pa30BaHUEM OKpAIIeHHBIX COCIMHEHUH.

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
OKPAITUBAETCS B KEITO-OPAHKEBBIHN IIBET.

Pe3yabrar:

BriBon:

IpakTnyeckoe 3Hauenne padorbl. KadecTBeHHBIC peaklMi HA BUTAMUHBI TIPOBOISATCS C LIENBIO
UX OOHAapy)KeHUS B TPOAYKTaX TNHTaHUS, JIEKAPCTBEHHBIX PACTCHHAX U JPYTUX OHOJIOTUYECKHX
KUIKOCTAX. OHH HMMEIOT Ba)XKHOE 3HAYCHHE AJid aHajln3a BUTAMUHHLBIX JICKAPCTBCHHBLIX IIPCIapaToB
MOCJIe UCTCYCHUS CPOKA UX XPAaHCHUS M MOITBEPKICHHUS JOOPOKaYSCTBEHHOCTH. [IpUHITUI, MOJI0KESHHBIN
B OCHOBY KauUeCTBEHHBIX pEaKIWi Ha BUTAMHHBI, HCIONB3YeTCS MPH pa3paboTKe KOIHMYECTBEHHOTO
OTIpeIeTICHNs UX B PA3JIMYHBIX MPUPOIHBIX 00BEKTaX U JIEKapCTBAX.

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: MTAaTUB ¢ MPOOMPKAaMH; BOAsHAs OaHs; 1a0OpaTOPHBII TEPMOMETp; IJIa3HbIE IHUIIETKY;
MUIETKH BMECTUMOCTBIO 1 ¥ 5 Mi1; OIOpeTka BMECTUMOCTBIO 25 MJI; XUMHUYECKHE CTaKaHbl (1151 JIbJa Ui
CHeEra).
MarepuaJ. Pa3baBnennas cmroHa. [[ns e€ momydeHus: NMPOMBIBalOT POT BOJOH OT OCTATKOB IHILH.
Habuparor B poT mopuuio IUCTWLIUPOBAHHOW BOABI OKO0JO 20 MJI M JepKaT ee NMPUMEPHO 2 MHH,
CMEINBasl SI3BIKOM CO CIIFOHOW. JKUAKOCTH CO CIIOHOW BBIITYCKAIOT B CTAaKaHYMK U MPOQUIETPOBBIBAIOT
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 memoda. MeToJl OCHOBaH Ha OIPENCICHUH CKOPOCTH THUAPONH3A O-aMUJIa30i CIIFOHBI
KpaxmaJja B 3aBUCHMOCTH OT TEMIIEPaTyphl.

Xoxa padoTel. B mpoOupky noMemaioT 5 Karenb CIIOHbI, JOBOJAAT 0 KUIMICHHS U OCTYXaroT. B nBe
JIpyrue NOMEIIA0T 10 5 Karellb HEKUIISTYEHOMN CIFOHBI.
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BrocsT Bo Bce npoOsI mo 10 kamens pactBopa 1% pacTBopa Kpaxmaia U CTaBAT NEPBYIO U BTOPYIO
npoOupku B BoasHy0 O6anro npu 38°C Ha 10 MUHYT, a TPETHIO — B BOIIY CO JIBJIOM HIJIM CHeTOM Ha 10 mMuH.
3areM NpUOABIAIOT B KXY MPOOUPKY Mo 1 Karuie pacTBopa #oja B MOIUAC 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 OkxpammBaHue ¢ HoJoM Temneparypa

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

IHpunyun memooa. Meton 0CHOBaH Ha CpaBHEHUH CKOPOCTH THAPOIIN3a Kpaxmalia, OIMPeaesieMoro
mpoOoi ¢ HoaoM, oA MeficTBHEeM O-aMUIIa3bl CIFOHBI MPU pa3HBIX 3HadeHwmsx pH cpensl. B pesymprare
yCTaHaBIUBaeTCsl ONTUMYM pH AelcTBHS 0-aMUIIa3bl.

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 nonuzae kanusi. CpaBHUBAIOT Pa3BUBAIOMIYIOCS OKPACKY.

Odopmienne padorsl. Jlanabie ohopmuts B Bujae Tabnuibl. Caenath BbIBOI 00 ontumyme pH
JICCTBUA O-aMUJIA3bl CIIFOHBI.

DepMeHT Cybctpat OxpamuBaHue ¢ H0J1I0M pH cpensr

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 1elicTBUSI aMHUIa3bl U caxapasbl.

IHpunyun memooda. MeTox OCHOBaH Ha CpPaBHHUTEILHOM HM3YYECHHH THIPOJU3a O-aMWIIa30i
caxapasoil pa3HbIX cyOCTpaToB, colepKalliX TIIMKO3WTHBIE CBS3U: Kpaxmala W caxaposbl. ['uaponms
Kpaxmalia M €axapo3bl OICHUBAOT mNpobOoi dennuHra Ha BOCCTAHABIUBAMONIME caxapa (MallbTo3a,
TJTFOK032).

depMeHTHI KaTaIM3UPYIOT PEAKIIHH [0 CXEME:

o-amuJiaza

Kpaxman +n H,O —— nekcrpunsl + ManbsTo3a

caxapasa

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

Xonx pabotbl. B onay npobupky BHocsT 10 Kamens pacTBopa Kpaxmaya, B IPYTyH0 — Tako# ke
00BEM pacTBOpa caxapossl. [|iist BEISBICHUS CieU(MUIHOCTH O-aMIJIa3bl B 00€ MpoObI 0OABISIOT M0 5
Karejah pa30aBICHHOHN CIFOHBI, IEPEMEIINBAIOT BCTPSIXHUBAHUEM H CTaBST B BOAsHYIO 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 DeITHHTa M HArPEBAIOT BEPXHUU CIIOM CMECH 0
kunerns). OTMEUaroT NOsBJICHUE B OHON U3 MPoO KpacHOTo ocaaka okcuaa meau (1).

s BeISIBIICHUS CENU(UIHOCTH caxapasbl B OJHY NpoOupKy HanmmparoT 10 kamens pacTBopa
Kpaxmaja, a B Ipyr'yl0 — caxapo3bl M IMPUOABIIAIOT K HUM I10 5 Karelb IKCTPAKTa 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 Cybctpar [Ipoba ¢ peakTrBOM CrienmnmaHOCTh
Denmnunra IEUCTBHUS

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

PeakTuBbl:

kpaxmai, 0,5%-Hbli pacTBOp CBEXKETIPUTOTOBJICHHBIH;

pacTBOp Hoja B MOAUIE KaJlus;

xJyiopua Hatpusl, 1%-Hblil pacTBOp;

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

denmntnomouenuHa, 0,02%-Hblii pacTBOp;

MaJIOHOBasI KMCII0Ta, 1%-HbIi pacTBOp;

CYKIIMHAT 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 MJI M JepKar ee NMPUMEPHO 2 MHH,
CMEIIHNBast A3bIKOM CO CIIFOHOM. JKHUAKOCTB CO CIIOHOW BBIYCKAIOT B CTAKAHYMK M NMPOQMIBTPOBBIBAIOT
yepes Bary B pobupky. @unbTpar pazoast Boaoil B 10 pas.

MplnreuHas Kaiuiia, IoxydeHHas ociie 3a00st JKUBOTHOTO.

Pabora 1. AKTHBATOpPHI U HHTHOMTOPHI (--AMUJIA3BI CITIOHBI

Ipunyun memoda.. MeToJ, OCHOBaH Ha CpPaBHEHHH CKOPOCTH THApOJM3a Kpaxmana (TIpOIyKT
THIPOJIN3a KpaxMayia OOHapyKHUBAIOT MPOoOo ¢ o0M) Mo AeHCTBHEM O-aMHJIa3bl CIOHBI JI0 U TOCIe
no6aBieHus GeHUITHOMOYCBHHBI, 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 YeTBEPTYIO — pacTBOpa (DEHUITHOMOYEBHHEL, a 3aTeM o 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.

IIpobupku BRIHIMAIOT W A00aBIstOT 1 Karumo pactBopa ioma B wmomuzae kKaiaus. CpaBHUBAIOT
OKpPAcKy pacTBOPOB, pa3BUBAIOLIEHCS IPH MPOBEIEHUH PEAKLIUU C HOJIOM.

Odopmiienue padoThl. Pe3ynbTaTel 3aHECTH B TAOIHUITY, ClIETIaTh BHIBOM O ACHCTBUN U3YICHHBIX
BEIIECTB U MPEIOIaracMoM TUTIE MHTHOUTOPOB.
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depmeHT Moaudukarop Cy0ctpar OkpaiBanue ¢ HoJ1oM
aKTHBHOCTH

BriBoa:

PaGora 2. [leficTBHe KOHKYPEHTHOT0 MHTHOMTOpPa HA CYKIMHATAETHAPOreHa3y MbILIEYHOI

TKaHH

Ilpunyun memooa. MeTon OCHOBaH Ha CpPaBHUTEIIBHOM OIPEACICHUH AaKTHUBHOCTHU
CYKIMHATIAETUAPOTCHA3bI 110 00ECIIBEUMBAHUIO B X0/I¢ peakuuy MeTuieHoBor cuan (MC) kak akuenropa
BOJIOPOJa B IPUCYTCTBHUHU U B OTCYTCTBHE MaJIOHOBOM KHCIOTBHI

Oo6pazytommiicas ®AJl-H, BoccranaBnmBaer metrwieHoByro cuHb (MC-Hj), B pe3ynprare dero
npoucxoauT oOecuBedyrBaHue pacTBopa. CpaBHUBAs BU3YaJIbHO YMEHBIIEHHE MHTEHCUBHOCTH CHHETO
OKpallluBaHUA C MpodaMu, COIEp,allUMH pa3Hble KoiuuecTBa ManoHOBOH kuciaoTel (HOOC-CH,-
COOH), nenarot BBIBOJ O THIIE AeicTBHS ¢€ Ha (pepMeHT.

Xoa onpeaenenns. B 3 mpoOupKy MOMENIarOT 1o 3-4 rpaMMa MBIIICYHON KaIlIAIBl ¥ TO0aBIISIOT
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 mpminuBaioT mo | Mi pacTBopa CyKIMHAaTa HaTpws, 1Mo | Karwie pacTBopa
METHJICHOBOT'O CHHETO U IOCcTIe MepeMeInBanus 1Mo 3-4 Kamiy Ba3eanHoBoro macia. [Ipobupku craBsT B
BosiHYyO0 OaHto mpu 37°C. Uepes 3-5 MuH HaOIr0Aat0T 00ECIBEYMBAHUE PACTBOPA.

Od¢opmitenune pa6oTbl. CpaBHATH HHTEHCHBHOCTH TOTYOOTO OKPAITUBAHUS B TPEX MPOOHPKAX U
CeNaTh BBIBOJ O MEXaHHU3ME ICHCTBUS MaJIOHOBOM KHUCIIOTHI Ha aKTUBHOCTh CYKIIMHATACTHIPOTreHa3hl.

Pesyabrar:

BriBoa:

IIpakTnyeckoe 3HauyeHne padoTbl. KOHKypeHTHBIC HHTHOUTOPHI PA3IHMYHBIX (PEPMEHTOB LIMPOKO
NPUMEHSIOTCS B OMOXHMMUYECKUX UCCIICTOBAHUSIX M B IPAKTHUECKON MEJUIIMHE KaK JIEKApCTBEHHBIE
npenapatsl. B 4acTHOCTH, MaJOHOBasI KUCIIOTA KaK KOHKYPEHTHBIH HHIHOUTOP CYKIMHATIACTHIPOT€HA3BI
UCIIOJIB3YETCS B OKCIIEPUMEHTaX Ha KUBOTHBIX JAJISI TOTO, YTOOBI M3YYUTh U3MEHEHHS B OOMEHE BEILECTB
B TKaHAX MPH 0JI0Kae 3Toro epMenTa, a TakxKe ISl HCCIEAOBAaHHUS CaMOTr0 MEXaHN3Ma KOHKYPEHTHOTO
TOPMOKCHUSI.

I11. KosinuecTBeHHOE OTIpeIeieHHEe AKTUBHOCTH aMIJIa3bl CJIIOHBI 0 Bosibremyry
Awmmnaza (o-ammnaza, K@ 3.2.1.1, nmacraza) — QepMeHT, OCYIIECTBISIONIMA THIPOIUTHIECKOS
pacIieruieHre mojaucaxapyuIoB A0 JeKCTPUHOB U ManbTo3bl. KOHEUHBIE MPOAYKTHI AEWCTBUS aMUiIa3bl 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.

IpuHuun Metoaa. MeTox OCHOBAaH Ha TOM, YTO CIIIOHY Pa3BOJAT B ONPENEIeHHON
M0CJIEJ0BATENFHOCTH, TIOCIIE YET0 MPUIMBAIOT OHO M TO K€ KOJMYECTBO PacTBOpa KpaxMalla U HaXoIsT
HaMMeEHbIIIee coJiepkanne pepMeHTa, KOTOpoe MOTHOCTHIO PACIIEIISET BCe KOJIMYECTBO JJOOABICHHOTO
Kpaxmasa. 3aTeM MPOU3BOJIAT IepepacyeT akTHBHOCTH (pepMeHTa Ha 1 M CIFOHBI. AMuIIa3Has
AKTUBHOCTD CJIFOHBI BeIpakaeTcst koianuecTBoM 0,1%-Horo pacTBopa Kpaxmaia B MIJUTMIIUTPAX, KOTOPOe
MOYKET pacHIerusiThes 1 Mt citonsl ipu Temneparype 37°C B redenue 30 MUHYT.

B HOpMe amuiiazHas akTHBHOCTH CITFOHBI cocTaBiisieT 320-640 ex.

Xon pa6otsl. B 10 mpoHyMepoBaHHBIX IPOOUPOK HAMMBAIOT U3 OrOpeTKH 1Mo 1 mit Boabl. B 1-10
npoOupky nobasmsoT 1M citonsl, pazeaeHHor B 10 pa3. Conepxumoe MpoOMpPKH NEepEMELIHBAIOT 1

1 MJT pacTBOpa MEPEHOCAT U3 MEPBOM MPOOUPKH BO BTOPYIO, IEPEMENINBAIOT U U3 BTOPOI — TAKUM 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 go6aBisiror o 1Mt Bogsl 1 1o 2 mit 0,1%-Horo pacTBopa Kpaxmala, IepeMelInBaoT 1
MOMEIIAIOT MPOOUPKH B BOJsIHYIO OaHio Ha 30 MuHyT nipu Temmneparype 37°C.

Yepes 30 MUHYT MPOOUPKH BHIHUMAIOT, OXJIAXKIAIOT, 00aBIsioT 1o 1-2 kammum 1%-Horo pacTBopa iozaa u
nepemMemuBarT. JKUJIKoCTh B IPOOUPKAX MOXKET OKPAIINBATHCS B )KEIThIH, KPACHBIH U (PUOIETOBBIH
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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 BUIC TAOIUIIBI.

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

PasBenieHne CIFOHBI

Komnuectso mi1.0,1%-Horo pacTBopa kpaxmaia

OxpammBaane HogoM

Amunma3Has akKTHBHOCTH 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 mx 0,1%-HOro pacTBOpa Kpaxmaa.

CnenoBaTenbHO, aMWIa3Hasl aKTUBHOCTD CIIOHBI paBHa 320 yCIOBHBIM €TUHHUIIAM
Pe3yasbrar:
BriBoa:
IIpakTHyeckoe 3HaYeHHe padoThl. V3yueHrne XUMUUECKOH CTPYKTYPHI 0-aMHJIa3bl CIIOHBI ITOKa3ajo ee
CXO0XECTh CO CTPYKTYpPOH ITaHKpeaTHYeCKOW o-ammia3bl. M3BecTHO Tarke, 9TO TpH TMaHKpeaTUTax
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 aMWJa3bl B CIIOHE OOJBHBIX MAHKPEATUTOM MOXKET OBITh OOBEKTHBHBIM TECTOM,
XapaKTepU3YIOMIMM WHTEHCHBHOCTH IMATOJIOTHYECKOTo Mpolecca. BrisBIeHHe ammuiasbl, Oiarogaps ee
BBICOKOH AaKTHUBHOCTH B CIIIOHE, IIO3BOJISCT WIACHTU(OHUIMPOBATH CIIOHY B CYACOHO-MEIUIIMHCKON
MIPAaKTHKE Ha OJISXK]IE U TPeIMeTax Mo THAPOIH3Y KpaxMaa.

Tema 4

Padora 1. ImyasrupoBaHue s;kupa

IpuHuMn Metoaa: oOpa3oBaHUE SMYJIBCHH O0YCIOBIEHO OBEPXHOCTHO-AaKTUBHBIMHI CBOMCTBAMHU
SMYJBraTopoB, MPEMSATCTBYIOIIUX CIUSHHUIO YaCTHII.

OobopynoBaHue: 103aTOPbI, IPOOUPKH, ITUIIETKH, IITATHBHI JIJIs1 TPOOUPOK U MUIICTOK.

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 mpoOupok 1o 2-3 M1 BOABI U 110 2-3 KaIlIi 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. TimaTenbHO BCTPSIXHYTh COJEPKUMOE BCEX NPOOUPOK U OCTaBUThH HA 20 MUHYT.

4. ONEeHUTH CTOWKOCTh 3MYJILCHH BO BeeX NpoOupkax. Caenarb BbIBOJ 00 SMYIbTUPYIOIIUX

CIOCOOHOCTSIX BCEX HUCTOJIB30BAaHHBIX B ONBITaX BELICCTB.

Padora 2. O0Hapy:KeHHe KeJTYHBIX KHCJI0T

[TpuHIMIT MEeTOA: 32 CYET MOBEPXHOCTHO AKTUBHBIX CBOMCTB KEIUYHBIX KHCIOT CHIKACTCS
MOBEPXHOCTHOE HaTsDKeHHe. JJo0aBIIeHHBIN HA TOBEPXHOCTH KUJIKOCTH TIOPOIIIOK CEPHOTO IBETa OBICTPO
OITyCKaeTCsl Ha JTHO.

ObopynoBanue: NIPOOUPKH, TUIETKH, IITATUBBI UL POOUPOK U MUIIETOK.

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 KOJTUYECTBO IMOPOIIKA CEPHOTO LIBETA
(unu Tanbka).

B niepBoii mpobupke ¢ Hepa3BeACHHOI KETIbI0 TOPOILIOK OBICTPO OITyC-KaeTcs Ha THO, BO BTOPOH —
OITycKaeTcsl MeIJICHHEee, B IPOOUPKE C BOIOH OcTaeTcsi Ha IOBEPXHOCTH.
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3. Crenathb BBIBOJBI O CBOMCTBAX JKEIUH, HEOOXOIUMBIX ISl SMYJIIHPOBAHUS KUPOB B OpraHU3MeE.

Tema 5.
OcHaleHue 3aHATHS:
PeaxktuBbl. 0,1%-Hb1ii pacTBOp THPO3HMHA; MUPOTAIION 2%-HBI pacTBOp; MepeKHch Bojopoaa 3%-HbIi
pacTBop; epexuch Bogoposa 0,5%-uerii pactBop;1%-HbIit pacTBOp Kpaxmaina; 10%-HbIi pacTBOp HoaMAA
KaJust
OdopynoBanue. CTymka ¢ IECTUKOM; BOPOHKA /IS (GMIIBTPOBAHUS; IITATHB C IPOOUPKAaMU; MUTIETKH Ha
1 MT; TTIa3HBIE TUIETKI, BOASHASA OaHsI; alTeYHbIe BECHI C Pa3HOBECAMH; TEPMOCTAT.
Martepuau. Kaprodenb, XxpeH, MOJIOKO, ITCYCHB.

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:

RH2+02—>R+H202

Xoa pa6oTbl. Menkon3MenpuéHHBINA KapTodens B kommyectse 0,5-1,0 T pacTupaioT B cTynke ¢ 3
MJI TUCTHJUTHPOBAHHOU BOABI ¥ (PUIBTPYIOT. DUIIBTPAT, CoAepKamuil epMEHT TUPO3UHA3Y, HATMBAIOT
o 1 M1 B 1Be mpobupku. Conep:KUMoe OHOM MPOOMPKH KUIIATST, a 3aTeM OXJIAKAAIOT (KOHTPOJIb). 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 ‘ICprIfI IIMI'MEHT — MCJIAaHUH.

Pe3yabrar:

BriBoa:

PabGota 2. M3y4yeHue cBOiicTB mepoKcuaa3bl

[lepoxcunazamu Ha3bIBAIOTCS (DEPMEHTHI, KOTOPbIE KaTATU3UPYIOT OKHCIICHUE CyOCTpaToB
(mpenMyIecTBeHHO (PEHOJIOB U apOMATHYECKIX aMUHOB) C TIOMOIIBIO MIEPEKHUCH BOIOPO/IA HITH
opraHnyeckux nepexkuceid. OHU MIMPOKO PACTIPOCTPAHEHBI B PACTUTENBHBIX M JKUBOTHBIX TKAHIX
MexaHu3M HX AEUCTBUS CBOJUTCS K CIACAYIOLIEMY:

nepoxkcuaasa

A) O0HapyskeHHe NEPOKCHIA3b] B BBITSKKE U3 XPEeHA

Xoa padoTbl. B ueTsipe NpoOHpKY HAJMBAIOT YKa3aHHBIE B TAOJIHIIE KOJHMUYECTBA 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.

PeakTuBbI Ne mpobupku
1 2 3 4
[Tuporannon 2%-He1il pacTBOp 0,5 0,5 0,5 0,5
Ilepexucs Bogopoaa 3%-Hblil pacTBOp 0,5 0,5 0,5 -
BriTskka U3 XpeHa 0,5 - - 0,5
[Mpokunsu€HHast BHITSDKKA - 0,5 - -
Bogaa - - 0,5 0,5

B mpucyrcTBuM nepekucu BoIOpoJa MO BIMSHHUEM NEPOKCHIA3bl, COIEPKAIIECHCS B BHITSIKKE M3
XpeHa, MPOUCXOJUT OKUCIICHHE NMUPOrajjioia ¢ oOpa3oBaHUEM IypIyprajUIMHA, MMEIOLIEr0 KPAacHYIo
OKPACKy.

PesyabTat:

BeiBox:

B) O0Hapy:xeHne nepoKkcHAa3bl MOJIOKa MPOOOi ¢ HOAUCTHIM KajlneM

Xoa paGotsl. B nBe mpoOupku HanmuBaroT mo 1-2 mi cBexero Moijioka. Bo Bropoil mpoOupke
MOJIOKO HarpeBaloT 0 3aKUIIaHUS U OXJIaXAAIoT. 3aTeM B 00e mpobupku pobdasisitor o 10 kamens 1%-
HOT'O pacTBopa Kpaxmaina, o 2 kamiu 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
OKpallluBaHHE. JTO OOBSCHAETCS TEM, UTO COJEprKallasicss B MOJIOKE IIEpOKCHAA3a pa3iaraeT IepeKuch
BOJIOPOZA C BBIIEICHHEM aKTUBHOTO KHCIOPOJa, KOTOPBIM OKUCIAET 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.

Karaljiaza
2H202 — 02 + 2H20

Xon padoTsl. B npobupky nomeniarot coaepxkumoe 0,3-0,5 T cbipoit neyenu, g106apistor 10 mi
BOJIBI M COZIEP’KUMOE TTEPEMEIIHBAIOT. 3aTeM OBICTPO HAJIMBAIOT PACTBOP MEPEKUCH BOAOPOIA IO Bepxa
MPOOHPKH 1 OBICTPO TTOTHOCAT K MTPOOHPKE TIICIONIYIO JTYIHHKY. Pasropanne JTy4nHKH yKa3bIBaeT Ha
BBIJIEJIEHUE KUCIOPOAA.

Pe3yabrar:

BriBoa:

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

CyxkmunHatnerunporenaza (K® 1.3.99.1) odenp pacrnpocTpaHeHa B TKaHAX JKUBOTHBIX, PAaCTCHHNA U
MHUKPOOPraHU3MOB, KaTaJU3UPYET JETHIPUPOBAHHME SHTAPHOM KHUCIIOTBL, IIPU KOTOPOM IIOCIEIHSS
HpeBpanaercs B yMapoByIO KHCIOTY:

HOOC-CH,—CH,—COOH + ®AJ] - HOOC—CH=CH-COOH + ®A-H,

[Ipu noGaBieHNY B cpeay OKUCIEHHOH (OPMBI METUIIGHOBOM CHHEW BOCCTaHOBJICHHAS
CYKLIMHATIAETUAPOreHa3a epeJacT BOJOPOA Ha METHIICHOBYIO CHHION, 00pa3ys OecLBETHOE
JICHKOCOEAMHEHUE:

MC + ®AJT-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 poOUpKH JT00ABIIAIOT BA3E€IMHOBOE MACJIO (JUIs TPEIOTBPAIICHUS B3aUMOJICHCTBHS ¢ KHCIOPOI0M
BO3/yXa).

[Ipobupku momeniaroT B TepmocTat npu 37°C. OmbIT CAUTAIOT 3aKOHYCHHBIM, KOT/Ia B OTIBITHOM
NpoOUpPKe KHUIKOCTH OyJIET MOYTH OECIBETHOM. B KOHTPOIBHOM MPOOHUPKE KUAKOCTh HE U3MEHSIET
OKpAaCKY, IIOCKOJIbKY (DePMEHT JICHATYpUPYET MPH HATPEBAHUH.

Kputeprem akTHBHOCTH CYKIIMHATACTHIPOTCHA3HI SBISIETCS BpeMsl 00€CIBEYMBAHHS METHICHOBOU

CUHH B NIPUCYTCTBUH SHTAPHOUN KUCIOTHI B aHAPOOHBIX YCIOBHUSX.

Pe3yasbTar:

BriBoa:

Tema 6.

Pa6ora 1.0npenesieHue KOHIEHTPAIUM TJIIOKO3bI B OMOJIOrHYECKUX KHIKOCTIX

MCTO)IBI OIPCACIICHUA TJIFOKO3bI B OHMOJIOTHUECKUX KHUOAKOCTAX:

1 rpynmna - GJH3UMaTU4€CKHe ME€TO0/1bl, OCHOBAHHBIC Ha IBYX PCAKIINUAX: FH}OKO3OOKCH}I&3HOﬁ M TEKCOKWHA3HOM.
SIBasrorcst Hanboiee CHeHI/Iq)I/I‘[HBIMI/I 1 TOYHBIMU MECTOJaMH, ITO3BOJIAIOT OIIPEACIIUTE TOJIBKO TJIFOKO3Y,

2 rpymnmna - KoJJOpuUMEeTPUYIECKHE METOAbI, OCHOBAHHBIC Ha ONPEACIICHUU OKPAIIECHHOTO IPOAYKTa
B3aHMOH€ﬁCTBHH TJIFOKO3bI C aHTPOHOBBIM PEAKTHBOM U OPTOTOJYUAUHOM,

3 rpyunma - MeToabl «CyXOﬁ XHMHUN». I[J'IH 9TOT'0 UCIIOJB3YIOTCH ClICIUAJIbHBIC TECT - IIOJIOCKH, Ha KOTOPLIC
HAHECCHBI PEArcHThI, 10 U3BMCHCHHUIO OKPACKH KOTOPLIX CYJAAT O CTCIICHHU INIFOKO3YpHH. Ilo3BoistioT OIpCACIUTDL CO-
JACPIKAHUC T'TIOKO3bI B MOYC B JOMAIIIHUX YCJIOBUAX H BXOJAT B CUCTEMY MCTOIOB HOIne-diagnOStiC,

4 rpynmna — onpeiejieHHe rIIMKO3HIMPOBAHHOI0 reMoryiodnna. ['roko3a Berynaer B He)epMEeHTaTHBHOE
B3aMMOJIEHCTBHE ¢ OeIKaMH KPOBH, B TOM YHCJIE U ¢ TeMOTTI00nHOM. CTeneHb TIUKO3UINPOBaHUS TeMOTI00HA
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OTpaXKaeT CPEAHIOI0 KOHIIEHTPANHUIO TJIFOKO3bI B IEPUO OT 4 HEJETb 10 3 MECSIEB 10 BHIMOJIHEHHS HCCIIEAOBAHNSL.
OmnpeneieHne KOHIEHTPAINH TVIIOKO3bI B KPOBH IJIIOK0300KCHIA3HBIM MeTOA0M

IpuHun Meroaa

B-D-rmoxo3za + 0, + H20 III0OKO300KCH/Ia3a —TIIIOKOHOBas kucioTa + H,O,

2 H,O, + 4-AAP + dperon nepoxcuaaza—XuHoHUMEH + 4 H,O

KonrnenTpamnus okpameHHOT0 KOMIUIEKCa, onpeieeHHas poToMeTpudecku npu A = 500 HM, IpONOpUHOHATEHA
KOHLEeHTpamy B-D-Taroko3sl B rcciieyeMoM odpasie.

Oo0opynoBanue: HOTOIIEKTPOKOIOPUMETD, eHTpHUdyra, KtoBeThI I=1,0 cM, BoasHas GaHs, TEpPMOMETP,
XMMHUYECKHH CTaKaH, IIPOOUPKH, 103aTOPbI, INTATUBBI JUIs TPOOUPOK U ITHUIIETOK.

O0BeKT nccjieIoBaHNsI M PeareHThl: 1IeJIbHAs KPOBb, CRIBOPOTKA WM IJIa3Ma KPOBH, HA0OP peareHToB /IS
OIpe/ieIeHUsI KOHLIEHTPALMH TIFOKO3bI B OMOIOTHUECKHUX KHUIKOCTSIX SH3UMAaTHYECKUM KOJIOPUMETPHUECKUM
METOJIOM.

CocraB Habopa:

Bydep-cyberpar: xanneBsie mim aMMOHHEBEIE coii hocdoproit kucaoTs! (0,1 Mmmons/m), 4-AIlI (50 mmons/), 8-
okcuxuHOMHH (0,75 MMOJIB/TT) — 2 TabIEeTKH.

®epmentsr: [moko3ookcuaaza (2500 ex.), [lepokcumaza (500 en.) — 1 Tabmerka.

Kamubparop: kanmuOpoBodHbIil pacTBOp ri0K036l, 10 MMons/n B 0,15% Oen3oitnoit kucnotsl — 1 ¢aakos (5,0 mm).
AHTHKOATYISHT: HATpUU XJIOpHUCTHIH (9 1/11), HaTpuit okcanaT (0,02 MMOIB/1T) — 2 TaOIEeTKH.

MEPBI IPEJOCTOPOXKHOCTH

bydep-cydcTpar conepkUT TOKCHYHBIE KOMITIOHEHTHI. [Ipu paboTe ¢ HUM ciieyeT coOmoaTh OCTOPOKHOCTD U HE
JOIMYCKaTh MomnaJgaHusd Ha KOXKY U CIIM3UCTLIC. B cjiydyae nornagaHud CJIeAyeT IPOMBITh TOPAKEHHOE MECTO
OOJIBIINUM KOJIUYECTBOM HpOTO‘IHOﬁ BO/JBI.

AHAJIM3UPYEMBIE OBPA3IbI

Heremonu3upoBaHHasi CBIBOPOTKA KPOBH HJIH ILIa3Ma KPOBH, IIeTIbHAS KpOBb. CBIBOPOTKY M IUIA3MY KPOBH
MOTy4aroT OOBIYHBIM 00pa3oM. J{iis onpeeneHus TII0K03bI B IENbHON KPOBH 2 TaOJIETKN aHTUKOAryJIsTHTa
pactBopuTh B 100 M1 mucTriimpoBaHHON BoAbl. [lonydeHHBIN pacTBOp XpaHUTh pu Temnepatype +2—-8° C. B
HeHTpUudY) HyI0 npooupky BHecTH 0,1 M HenbHOH KpoBH, 106aBuTh 0,9 MII pacTBOpa aHTHKOATYJISHTA, TIIATEIHHO
nepememaTs U neHrpudyruposats mpu 2000 06/mMuH B Teuenne 10 MuH npu koMHaTHOH Temrepartype (+18-25° C).
HanocamgouHyto KHIKOCTh HCTIONIB30BATH IS aHAITN3A.

MNOAI'OTOBKA K AHAJIU3Y

[Tpuroroenenune padouero pearenta: 2 Tadbnerku bydep-cydcTpara moMecTHTh B MEPHYIO KOJIOY BMECTHMOCTBIO
200 mu1, 106aBuTh 150 MJI AMCTHITMPOBAHHOW BOJIBI, TIIATEIBHO IIEPEMEIIATh JI0 MOJIHOTO PACTBOPEHMUS TabJIETOK;
TabneTky «DepMeHTbI» pacTBOPHUTH B 5,0 MJI AUCTUIIIMPOBAHHON BOABI, KOJTHYECTBEHHO IIEPEHECTH B KOJIOY C
pacTBOpoM OydepHO-CyOCTpaTHOI CMECH, JOBECTH AUCTHUTUPOBAHHOM BOJIOM IO METKH U THIATENILHO MEPEMELIATh.
[Tepenectn paboumii peareHT B OCYAY U3 TEMHOI'O CTEKJIA.

[MomyueHHBIH pabounii peareHT MOXHO XpaHUTh Ipu Temreparype (+2—8° C) B mocyzae U3 TEMHOTO CTEKJIa He
Gostee 5 HEH MPU YCIOBUHU JOCTATOYHON repMETH3AINN.

Xon padorsi:

1. B nmpoOupKky BHECTH pEaKTUBBI B COOTBETCTBUH C YKa3aHHBIMH 00bEMaMH:

Brectu B mpobupku OmnpITHAs Ipoda, M KanubpoBouHas mpoba, mi Xomocras mpo-06a, Mt
Pabouwmii peareHT 2,0 M 2,0 M 2,0 M
ChIBOpOTKA WJIH TIJIa3Ma 0,025 mn - -
Kamu6patop - 0,025 mn -
JuctunnupoBaHHas BoJa - 0,025 M

2. ITpo6sI TIIaTepHO NepeMenaTh 1 HHKYOHpOBaTh B T€UEHHE 25 MUH MPH KOMHATHOH Temmeparype (+18-25° C)
M B TeueHne 15 muH npu Temnepatype +37° C.
3. [Tocne oKOHYAaHUS HHKYOAIMN H3MEPHUTh BEIMYHHY ONTHICCKOHN ITIOTHOCTH ONBITHON U KaIHOPOBOYHOI MPoo
MPOTHB KOHTPOJIBHOMH (X0JIOCTOI) Ip0-0BI B KIOBETAaX C [UIMHOW onTHYecKoro myTu 10 MM npu mumrHE BOTHEI 500
(490-540) um.
Oxpacka po0 cTabmiIbHa B TeUeHUE 2 U ITOCie OKOHYaHHS WHKYOAIMH TIPH YCIOBUH MPEJOXPAHCHHUS OT IPSMOTO
BO3JICHCTBUS COJTHEUHBIX JTy4ei.
4. Pacuet KOHIIEHTPAIINH TIIOKO3bI B aHATM3UPYEMBIX IPoOaxX MPOBECTH 10 GOopMyIIe:
C= (Eo/Ex)x10, rme

C — KOHIIeHTpAaIUs TIFOKO3bI, MMOJIB/IT;

Eo — onTHyeckas IIOTHOCTH ONBITHOM MTPOOEI, €1.0NT.IUIOTH. ;

Ex — ontryeckast INIOTHOCTH KaTUOPOBOYHOM MTPOOBI, €/1.0MT.IIJIOTH. ;

10 — KOHIIEHTpAIHS TJIFOKO3bI B KATHOPATOPE, MMOJIB/JI.
PecdepenTHBIC BETUUNHBI TSI CHIBOPOTKH HIIH IIJIa3MBI KPOBH:
- HOBOpOXIeHHbIe — 1,7-3,3 MMOJIB/IT;
- net — 3,3-5,6 MMOJIB/I;
- B3pocibie — 4,1-5,9 MMoITB/I1.
Juarnoctuyeckoe 3HauUCHKE: BBISIBIICHNUE SHIOKPHHHBIX HAPYIICHHUH, 3a-00JI€BaHN MOKEITy JOYHON JKEJIE3BI.
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B BrIBOZIC YKa3aThb NOJIYYEHHOEC 3HAYCHUC COACPIKAHUA T'TIFOKO3bI B KPOBU U CPABHUTH C HOPMAJIBHBIM COJICPKaHUEM
TJIIFOKO3BbI. HpI/I OTKJIOHCHUHU OT HOPMBI YKa3aTb Ha BO3MOKHBIC 3a00JICBaHMSI.

PaGora 2 OnpeaeneHue KOHIEHTPALUH MOJOYHOH KHCIOTHI
IIpunnun meroxa:
Monounas xuciora + 0, JaKTaTokcunaza—Iupysar + 2 HyOy;
H,0,+ amuHoanTHIMpuH + 4-x10pdeHon —  nepokcuaazaxuHoHuUMuH + 4 H,0
KoHueHTpalus oKkpameHHOro KoMIIIeKca, onpeaeneHHas oroMerpude-cku npu A = 500 HM, TPOIIOpIMOHANTEHA
KOHLEHTPAI[MH MOJIOYHOM KUCIIOTHI B HCCIIElyeMOM o0pasie.
O6opynoBanue: GOTOINEKTPOKOIOPUMETP, IECHTPUPYTa, KtoBeThI 1=1,0 cM, BosTHAST OaHs, TEPMOMETP,
XUMHUYECKHH CTaKaH, IPOOUPKH, J103aTOPHI, INTATUB ISl IPOOUPOK.
OOBEKT MCCIIEI0BaHMUS U PEareHThl: CHIBOPOTKA MIIH TU1a3Ma KPOBH, Cy-TOYHast MO4a, HaOOpBI peareHTOB JUIs
OTIpEICTICHIUSI KOHLIICHTPALMH MOJIOYHOI KHCJIOTHI B OMONIOTHUECKHUX KHUIKOCTSIX IH3UMATHICCKUMHU
KOJIOPUMETPHIECKN-MU METOAAMH.
CocraB Habopa:
1. Bydep, pH 6,8 (koHEYHBIE KOHIICHTPALIUHU B TECTE):
Pipes — 50 MMoub/i;
4-xmop¢eHon — 6 MMOJIB/IL.
2. PactBop dpepmenToB
aMUHOAHTUIHPHUH — 0,4 MMOJIB/JT;
Jlakratoxcumasa > 200 ME/i;
[Mepokcupaza > 2 000 ME/n;
3. Kanubpatop — 3,34 MMOJIB/JI.
Xox paboTHI:
1. I[TpuroToBUTH pabouuii peareHt, cMemaB Oydep u pacTBop GepMeHTOB B cOoTHOMICHHH 9:1.
2. B mpoOupKy BHECTH PEaKTUBBI B COOTBETCTBUH C YKa3aHHBIMU OOBEMaMHU:

Brectu B mpobupku: OnbITHAs Xonocrast Kamubposounas
Pabouwmii pearen T 2 M 2 M 2 M
HUccrenyemsrit obpazern 20 MKII - -
Kanu6patop - - 20 MK

Bopa nuctwinupoBaHHas - 20 MKn -

3. CMmemath 1 HHKYOHpoBaTh 5 MuUHYT npu Temneparype 37 0C mwnu 10 MunyT npu temneparype 18-25 0C.
4. V3MepuTh ONTHYECKYIO IIOTHOCTH P00 (E mpobsr) u kanubdparopa (E xanmubpaTopa) NpoTUB X0I0CTON MPOOEKL.
5. IlpousBectu pacueT mo Gopmyie:
a) B CBIBOPOTKE (T1a3Me) KPOBH, TUKBOPE —
C=3,34x(Enp/Exax) MmmMonb/1

0) B CyTOYHOI MOYe—

C=3,34x(Enp/Exar) Mmmonb/m, rie
V —00beM CyTOYHOIH MOYH

PedepenTHbie BETUUUHBL:

BeHO3Hast KpoBb — 0,5-2,2 MMouib/1;

aprepuaibHas kpoBb — 0,5-1,6 MMoIIb/1;

Moua cytouHas — 5,5-22,0 MMob/CyTKH;

mukBop — 1,1-2,4 mMous/11.

JlmarHocTraeckoe 3HaUeHUE: OTPakKEHUE CTEIICHU TUHTIOKCHHU TKaHEeH.

B BBIBOJIE YKa3aTh MOTyYeHHOE 3HAYCHHE COACPIKaHUSA MOJIOYHOW KHCIIOTHI B KPOBH (MOY€, INKBOPE) U CPABHUTH C
HOPMAITFHBIM co/iep>kaHueM. [Ipu OTKIIOHEHHH OT HOPMBI yKa3aTh Ha BO3MOJKHBIE 32a00JICBaHUS.

Tema 7.

PaGora 1. OnpenesieHue JUIUAOTPAMMBI

HI/IHI/I}IOFpaMMa — KOMIIJICKCHOC HCCJICAOBAHUC, ITO3BOJISOIICC BHIABUTH HapymeHI/Ie JIMITUTHOT O 06M€Ha B
OpraHu3Me H OIICHHUTh PUCK Pa3BUTHS aTEPOCKIIEPO3a U CEPIECTHO-COCYAUCTHIX 3a00JIEBaHUH.
HccnenoBanue BKITIOYAET B ce0s1 OMpeNIEIIeHNE B CHIBOPOTKE (T1a3Me) KPOBU TaKUX MOKa3aTelel, Kakx:

. 00IIHii XOJIECTEePHH,

. JUIONPOTENHBI BBICOKOH TIIOTHOCTH (Xosectepoin-JITIBIT),

. JUIONPOTENHBI HU3KOH TUIOTHOCTH (X0sectepon-JIITHIT),

. tpurauuepus (TI),

. ko3(¢punnent areporennocty (KA).

1. OnpenesieHne KOHIEHTPAIMH TPUTJINIEPHIOB B CHIBOPOTKE HJIM IJIa3Me KPOBH H3HMATHYECKUM

KOJIOPUMETPUIECCKUM METOAOM
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Hpunnun metona:

Tpurmuuepuas! — Junaza — TIHLEPUH 1 )KUPHBIC KHCIIOTHI;

T'munepun + AT® — rmiepokudaza — raunepui-3-pocdar + AJD;

rimmnepon-3-gocdart + O, — raumepodocdarokcunaza — auokcuanerorndocdar + 2H,0,;

H,0, + 4-AAP + 4-xnopdenon — mepokcnaaza — XxuHOHUMEH + 4H,0.

KonnenTpanus XnHOHUMIHA, ONpeAeTeHHas poToMeTpuiecku mpu A = 500 HM, IpoTTopIioHabHa KOHIICHTPALIUT
TPUTIULEPUIOB B HCCIIEAYEMOM O0pasIie.

O6opynoBanue: (HOTOINEKTPOKOIOPUMETP, KioBeTh 1=1,0 cM, BoasHast 6aHs, TEPMOMETp, XUMUYECKUH CTaKaH,
NpOOUPKH, 103aTOPHI, IITATHB AJIS TPOOUPOK.

O0BbeKT nccjieIoBaHNsI H PeareHThl: CHIBOPOTKA WIIH [1a3Ma KPOBH, CYTOYHasl Mo4ya, HAOOpBI peareHToB JJIs
oIpe/ieIeHUsI KOHLIEHTPALMK TPUTIIMIEPHIOB B OMOJIOTHYECKUX )KUAKOCTAX SH3UMATHUECKUMHU
KOJIOPUMETPUYECKUMH METOJaMU

AHAJIM3UPYEMBIE OBPA3IbI

CriBopoTKa (Tu1a3mMa) KpoBH rociie 12 gacoBoro romomanus. I emonms HegomyctiM. OOpa3ip! cTabmiIbHEI pH t 2-8
°C B TeueHne 7 CyTOK HJIH 10 Tpex MecsieB npu t -20 °C. M30erats MOBTOPHOTO 3aMOpaKUBaHUS U OTTAWBAHUS
o0pasma.

CocraB Habopa:

Pearenr 1:

PIPES — 50 MmMonb/;

4-xopdheHona — 5 MMOJIB/1;

MgSO,— 1 Mmmoub/i;

4-AATI - 0,5 MMOJIB/II.

Pearent 2:

JInmaza — 1500 ME/x;

I'munepoxunaza — 200 ME/i;

Iepokcunaza — 250 ME/n

Kamubparop: raumepus — 2,29 MMOib/11.

PeareHTHI TOTOBHI K MCTIOIB30BaHUIO M CTA0MIBHEL B TeueHHe 12 mecsies mpu t 2-8 °C B TeMHOTe.
MNOATI'OTOBKA K AHAJIN3Y

Cwmemats Pearent 1 u Pearent 2 B cootHomenun 9 : 1. PaGouwnii pearent crabuieH He MeHee 14 aHeil npu
temrepatype 2-8 °C B TepMETHYHO 3aKPHITOM (hIIaKoOHE.

Xoa padoThl:

BHectu B npoOupKy OneiTHas nmpoda Kanubpatop KoHTposs Ha peakTHBBI
PaGounii peareHt, mi 2,0 2,0 2,0
Hccnenyemsrit oOpasetr, Mit 0,02 - -

Kamubparop, M - 0,02 -

Bona nuctmimpoBaHHast, MIT - - 0,02

Cmemiats u nHKYyOupoBath 10 munayT ipr t 37 °C w15 muayT nipu t 18-25 °C. Tlo okoHYaHUH WHKYOAIH
U3MEPUTH ONTHYECKYIO TUIOTHOCTE P00k (E mpoOsr) u kamubdpatopa (E kanubpaTopa) IpoTHB KOHTPOIIA Ha
peaxtuBsl mpu A = 500 (490-520) am u d = 1 cM. Okpacka crabuinbHa B TedeHre 60 MUHYT.

[Ipoussectn pacuer no Gopmysie:

C=2,29xEnpo6s/ExanudpaTopa (MMOIIb/ 1)
Pegpepenmmuvie senuuumot.
1. Hopma TpurinuuepuioB B KPOBH Y JKEHIIUH KoJeouietcs B npezaenax 0,40-2,71 Mmmous/i.
2. Hopma TpurnuuepuioB B kpou y myxuuH — 0,5-3,7 mMose/i. Hopma it My>k4rH crapiiero Bo3pacra (mocie
65) mmwke — 0,62-2,9 MMoITB/11.
3. Hopma mist meteii — 0,34-1,5 MMoITB/Im.
Jmarnoctudeckoe 3HaUCHUE: ISl TUarHOCTUKH BPOXKJICHHBIX U MPUOOPETEHHBIX HAPYIICHNUH JIMITHUIHOTO OOMEHa.
2. Onpeaesnienne ko3¢ PpuumneHTa aTEPOreHHOCTH
A. OnpepeseHre KOHUEHTPALMK 001ero XoJieCTepUHAa B IJIa3Me KPOBHU
Ipunnmn Metoaa: npu ruaponu3e 3GUPOB XOJIECTEPHUHA XOJIECTEPOIICTEPa30i 00pa3yeTcss CBOOOIHBIH
xonecteprH. OOpa30BaBUIMICS U UMEIOLIHUIACS B TPOOE XOIECTEPUH OKUCIISIETCSI KUCIIOPOAOM BO3LyXa MO/
JISWCTBHEM XOJIECTEPOJIOKCH/1a3bl C 00pa30BaHUEM MepeKucH Boaopoa. [log nelicTBreM repoKcuia3bl NEPeKUch
BOJIOPO/Ia OKUCISIET XPOMOTEHHBIE CyOCTpaThl ¢ 00pa30BaHHEM OKPAIIEHHOTO NPOyKTa. IHTEHCHBHOCTD OKpPAacKu
npu JuinHe BoJiHbI S00 HM MpsIMO MPONOPIMOHAIbHA KOHIIEHTPAIMK 00IIEer0o X0JIeCTeprHa B Mpooe.
OdopynoBanue: HOTOIIEKTPOKOIOPUMETD, KIOBETHI 1=1,0 cM, BoasiHas OaHs (TepMOCTaT), TEPMOMETP,
XUMUYECKHUH CTaKaH, MPOOUPKH, T03aTOPHI, INTATHB JJIsI IPOOHPOK.
O0BbeKT nccjel0BaHNsI M PeareHThl: CHIBOPOTKA WIIH TU1a3Ma KPOBH, Cy-TOYHAsi MOYa, HaOOpHI peareHToB JUIs
OTIpeZieIeHsI KOHLIIEHTPALMH OOIIEro X0JeCTEpPHHA B OMOJIOTHYECKHX KUAKOCTAX IH3UMATHIECKUMHU
KOJIOPUMETPHIECKUMH METOJaMH.
Cocras HabOopa:
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Pearent Nel. Bydep

®docdarnerii 6ydep — 100 Mmois/n

®enon — 10 Mmmoms/n

JleTepreHThl, akTHBATOPHI, CTAOMIIN3aTOPHI

Pearent No2. JInodummsar

Xomectepomcrepasa — 400 ex/n

Xonecreponokcunasza — 250 en/n

Iepoxkcunaza — 500 exn/n

4-amuHoanTHIUpHH — 0,25 MMOIB/N

AKTHBATOPHI U CTaOWIIN3ATOPBI

Kanu6parop - xonecrepun — 5,17 mmois/a (200 mr/mn)

MNOAI'OTOBKA K AHAJIU3Y

Copnepxxumoe ¢urakoHa ¢ peareHToM Ne2, akKypaTHO IIepeMeIInBas, paCTBOPHUTE B OydepHOM pacTBope (peareHT
Nel). BeipepsxaTh mpu KOMHaTHOH TemmnepaTtype B TedeHne 20-30 MuHyT. PeakTuB cTabmiieH B TeueHHe 6 MeCsIICB
npu 2-8 0C B TEeMHOM MecTe.

KonndecTBeHHbIN aHANN3:

Jlmaa BoHEI — 500 HM.

JnuHa ontuyeckoro nytu — 1 cm

Temneparypa nnkyoamuu — komHarHas 18-25 0C

Xon paboThbl:

BHectu B npo-0upku OneiTHast mpoda KanubpoBounas npoda  XonocTast mpoda
Ob6pa3zery 0,02 mn - -
Kanu6patop - 0,02 mn -

Huct. BOga - - 0,02 M
Paboumii peareHT 2,0 M 2,0 M 2,0 M

IIpoOsI TmIaTENPHO TIepeMeNIaTh 1 HHKyOupoBath 5 MUHYT 1pH 18-25 0C. M3-MepuTh ONTHYECKYIO IIIOTHOCTH
OTIBITHOW W KAJIMOPOBOYHOM MPOO MPOTHUB XO-JIOCTOM MPOOHI.

Oxkpacka cTabMIIbHA HE MEHEe Jaca Iociie OKOHYaHWS MHKYOAIny TIPH MPEI0-XpPaHSHHH OT IPSMOTO COTHETHOTO
CBeTa.

Pacuer KOHIIEHTpalXH X0JIeCTepHHa NIPOBOIAT IO (hopMyJIe:

C = Eon/Ek X 5,17 mmons/n (200 mMr/mn), Tae

Eomn — ontudeckast mI0THOCTh OMBITHOM MPOOKI, €. ONT. IUVIOTH.;

Ex — onTiueckas MIOTHOCTh KATUOPOBOYHOU MPOOBI, €1. OMT. IUIOTH.;

5,17 mmoub/7 (200 Mr/mt) — KOHIICHTpAIIHS XOJIECTEPHHA B KaIHOpaTope.

PedepeHTHBIEC BETHYMHBIL:

Hopmanbsnoe conepxanue: < 5,17 mmons/n (200 Mr/mn).

[orpanuunoe copepxanue: 5,2-6,5 mmons/n (201-250 mr/mn).

[MaTonormgaeckoe copepkanue: > 6,5 MMois/i (251 mr/mm).

ITo uroram pabOTHI CPAaBHUTH MOTYYSHHBIH Pe3yIbTaT C HOPMAITBHBIMH ITOKA3aTEISIMH U CHIEIATh BHIBOJI O
COJIEpKaHUH OOIIETO XOJIEeCTEPUHA B KPOBH UCCIICIOBAHHOTO MAIIHCHTA.

b . Onpeaenenne KOHUEHTPALUM JUIONPOTEUHOB BHICOKOH IVIOTHOCTH B CHIBOPOTKE (IJ1a3Me) KPOBHU
IpuHIMN MeToAA: XMJIOMUKPOHBI, JIMITONPOTENHBI OUYeHb HU3KOH IUIOTHOCTH M JIMIONPOTEHHBI HU3KOH IJIOTHOCTH
OCAXKIAIOTCS TPH 100aBICHUH K 06pasiyy pocdopHOBOIBhpaMoBoii kucaotel 1 Mg®'. Tlocie ueHTpudyruposatus B
cymnepHaTaHTe ocTaroTcs Tonbko JIIIBII, koHIIEHTpanys KOTOPhIX OMpeenseTcs CIeKTPo(hOTOMETPHIECKH TaKXKe,
KaK KOHIEHTpAaIIMs 0OLIEero X0JIeCTepHHA.

Oo6opynoBanue: $HOTOIICKTPOKOIOPUMETP, KIOBEThI I=1,0 cM, BomsiHast OaHs, TEPMOMETP, XUMHUICCKHIA CTaKaH,
MPOOUPKH, HO3aTOPHI, INTATUBEI LI TPOOHUPOK U MUTIETOK.

OO0BeKT NcCciIeI0BAHNS M PeareHThl: CEIBOPOTKA WK TNIa3Ma KPOBH, Cy-TOYHas Mo4da, HaOOpBI pearcHTOB IS
oTIpeNieNIeHUs KOHIICHTPAIUH XOJECTEPHHA JINTIOMPOTEHHOB BRICOKOH INIOTHOCTH B OMOJIOTHYECKUX KHUIKOCTSIX
SH3UMATHICCKIMHU KOJOPUMETPHICCKIMHU METOTaMHU.

CocraB Habopa:

Pearent Nel Ocaxxnaromuii peareHT — ocopHOoBoIbPpamoBas kuciora (0,55 MMois/im), Maraus xiopu (25
MMOJIB/JT)

Kanuoparop — xonectepun 1,29 mmois/a (50 mr/100 mi)

Bce peareHTH TOTOBHI K paboTe.

Xoa padoTsI:

1. Ilpenunuranus (ocaxkaeHue)

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

Bona - - 0,15
Ocaxnarouui peareurt 0,3 0,3 0,3
Kanu6parop - 0,15 -
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Xopoliio nepemerath ¥ 0CTaBuTh Ha 10 MUHYT MPpH KOMHATHOM TemriepaType. OnbITHbIE TPOObI
oTeHTpudyruposatsh B TeueHue 10 muryT npu 4000 g. TIpo3padHblil cynepHATAHT HCIIOIB3YIOT ISl ONIPEICIICHUS
koHneHTpanyu JITIBII. KannOpoBodHyIO 1 KOHTPOJIBHYIO MPOOBI IIEHTPUPYTUPOBATH He HY)HO. Ompe-IennuTh
XOJIECTEPHH BO BCEX MPOOax B TCUCHHUE Yaca.

2. Onpenenenue konuenTpauun JIIIBIT

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

Bona + pearent Nel - - 0,2
Pabouwnii peareHt uis onpeaenenus xonecrepuna 2,0 2,0 2,0
Kanu6parop + pearent Nel - 0,2 -

PeakunoHHyI0 cMech TIATENBHO IEPEMENINBAIOT U HHKYOUpYIOT He MeHee 10 MUHYT IpY KOMHATHOM TeMIeparype
(18-25 0C) unu 5 munyT npu 37 0C, 1 U3MEPSAIOT ONTHYECCKYO MIIOTHOCTh OMBITHOW M KATHOPOBOYHO#H Mpoo
MIPOTHB KOHTPOJIBHOI MPOOHI B KIOBETAX € TOJIIUHOM IoTomaromero cios 5 MM (1 cm) npu amiae BomHB! 500 HM
(@K - 490 am). Oxpacka ctabnirbHa HE MeHee 2 9a-COB ITOCIIe OKOHYAHUS MHKYOAINH TIPH MTPEIOXPaHSHUH OT
MPSIMOTO COJTHEYHOTO CBETA.

Pacuer xornentpamnun JIIIBIT nmpoBoasaT mo hopmyie:

C = Eon/Exkain x1,29 [MMonb/1] wimu

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

rne Eon u Exan - onTiyeckne MmIOTHOCTH OIBITHOM U KaJMOPOBOYHOMN P00, H3-MEPEHHBIE OTHOCUTEIIBHO
KOHTPOJBbHOH MPOOHI.

Hopmansnubie Benuunnsl JITIBIL:

Myxuunbt > 55 mr/100 mi (1,42 Mmob/m)

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

I'pynna pucka:

Mykaunst 35 — 55 mr/100 v (0,9 - 1,42 mMob/1)

Kenmuasr 45 — 65 mr/100 mut (1,16 - 1,68 MMoITb/m)

[Tatonmorudeckoe HapymIeHHE JUIUAHOTO OOMEHa:

Myxanasr < 35 mr/100 v (0,9 MMois/im)

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

Pacuer KOHIIEHTpauu JTUIONPOTEUHOB HU3KOH miotHocTH (JITTHIT):

C = [o6wmwmii xonectepun| — [JITIBII] — [Tpurmuuepuapy/5] mr/100 miu

C = [o6wwmii xonectepun] — [JIIIBIT] — [Tpurnuuepuabt/2,2] MMOIIB/I

I'pynna pucka: > 150 mr/100 mi (3,9 Mmmoib/i)

[Matonorus: > 190 mr/100 mut (4,9 MMOIIB/1)

Buumanue: [{ns aHanu3a ucnonb30BaTh TOJNBKO MPO3payuHbIil CyliepHaTaHT. B ciydyae MyTHOTO cynepHaTaHTa
(HenonHOE OcaXkIEeHNE) WM TIPH COAEPKaHNH TPUTIIHLIEPUIOB B Ipode Oomnee 4,0 MMOIIB /1 cleqyeT MPOBECTH
MOBTOPHOE OCaK/ICHHE, YBEIMYMB 00hEM OCAXIAIONIETo pearenTa B 2 pasa. [loiydeHHbIH pe3yabTaT yMHOXKHUTH HA
2.

B. loacuer ko3 puuueHTa aTePOreHHOCTH:

K = (Xo6m — Xmmem) / XoImem,

rae Xo0mr — o0muit XoJIecTepos KPoBH;

Xunnen — xoJsiectepuH B coctase JITIBIIT

It 3mopoBoro yenoBeka npumepro 30 siet kodddunmeHt pasen 3,0-3,5. YV 60NbHBIX 3TOT MOKa3aTellb BO3PACcTaeT
110 5,0 wiM BRIIIIE.

ITocne mpoBeeHHBIX PAcYETOB, CACTIATh BEIBOABI, HCXOAS U3 MOKa3aTeNe INIHIOTPaMMBI, O BO3MOXHBIX
3a00JIeBaHUAX 00CIEJOBAHHOTO.

Pabora 2.KayecTBeHHbIe peaKIMU HA KETOHOBbIE TeJla

O0opynoBaHue: NPOOUPKH, ITUIIETKH, IITATUBHI.

O0beKT nccjel0BaHNs M peareHThbl: Moua; Hatpus ruapokcun (10% pactBop), HuTponpycena Hatpus (10%
pacTBoOp), JesHas YKCYCHasl KHCIO0Ta, pacTBOpa Hoaa B HOIu/Ie KaJHs.

1.Ilpo6a JleraJysi Ha aleTOH.

IIpuHIMN MeToAA: IPH B3aMMOJICHCTBHH ALIETOHA M alleTOYKCYCHOW KHC-JIOTHI B IEJIOYHOM cperie ¢
HUTPOIIPYCCHIOM HATPHSI Pa3BUBACTCS OPAHKEBO-KpacHOe OKparnBaHue. [lociae moakucieHus JesHod yKCYCHOH
KHCJIOTOH 00pa3yeTcsl CoeIMHEHNE BUITHEBOTO IIBETA.

Xoa padoTsI:

1. K 5—6 mu Mmoun nprOaBISIOT HECKOJIBKO Kameslb BOJAHOTO PacTBOpa HUTpomnpyccuaa Hatpus 1 0,5 Mt pactBopa
eaxoro Harpa. IlomydaeTcst kpacHOE OKpalIBaHUE.

2. Nob6asmnstot 0,5—1 M neastHON YKCYCHO#M KUCIIOTHI. ECITi KpacHBIH BET UcYe3aeT, poba oTpuiaTeabHas, eciu
coXpaHsieTcs — HoJIoKuTeNnbHast. Ecin nmomyvaercs cnabo po3oBast OKpacka, TO Mpoda CYMTAETCSI TAKKE MOJI0XKH -
TEJIbHOM.

2.IIpoda JIubeHa Ha aneTOH.

IIpuHmMn MeToaa: IpH B3aMMOJICHCTBUN alleTOHA B IPUCYTCTBUH I'MJI-POKCH/IA HATPHSI C paCTBOPOM HoJia B
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Honuae Kauus MOSBILIETCS KEITOBATHIA 0CAIOK, IMEIOIINN XapaKTepHbIN 3amax wogodopma.
Xoa padoThI:
1. [Tpu6aButh k 1 Mit Mmoun 0,5-1 M1 THAPOKCUIA HATPUS U 5-6 Kamenb pacTBOpa oja B HOAMIIE Kausl.
2. Ilepememiats. B npucyTcTBUM alleTOHA MOSIBIISIETCS KEJITOBATBIN 0CaJOK, UMEIOIMI XapaKTEpHbIH 3anax
ftomodopma.
3amomHUTh Ta0IHITY:

IIpo6a Jlerans [Ipo6a JIuGena BriBobI
Hannune keTOHOBBIX Tel B MOUe (IO OKPacKe)
OTCyTCTBHE KETOHOBBIX TEJ B MOYe (IO OKPacKe)
Tema8 .
Padora 1. UcciienoBaHre KHCIOTHOCTH KeJIyIOYHOTO COKA
IpuHIMN MeToOAA: B 3TO HCCIIEJOBAHKE BKJIIOYACTCS ONPEIEIeHHE 00Iel KUCIOTHOCTH, CBOOOIHOMN M CBSI3aHHON
coJsTHOH KHcOTHL 1oz 001e KHCIIOTHOCTRIO TOHUMAIOT CYMMAapPHYIO KHCIOTHOCTh BCEX KHCIIOPEarHpyOMINX Be-
IECTB, KOTOPBIE MOTYT HAXOJUTHCS B KEITyTOYHOM COAEPKAUMOM B HOPMAIBHBIX H MATOJIOTUIECKAX YCIOBHAX
(cBOOOIHAs, CBsI3aHHAS COJITHASI KUCIIOTA, KUCTBIE pochaThl, OpraHmIecKre KUCIOTHI: MOJIOYHAs!, MacIIsTHAs,
YKCYCHas M yTIIEKHUCIIOTA).
Onpenenenne 001l KUCIOTHOCTH MTPOU3BOIAT IIPH ITOMOIIN HHANKATOpa (eHoI(TaIenHa (B KHCIOH cpene OH
OecIBETHEIH, B MEIOYHOM — pO30BEI) MeTotoM TUTpoBaHus ¢ 0,1 H. pacTBOpOM eIKoro HaTpa (THTP KHCIOTHOCTH
BBIPAKACTCSI KOJIMYCCTBOM IIEJIOYH, U3PACXOA0BAHHOM Ha TUTpoBaHue 100 MII KeIyTOYHOTO COKa).
CBOOO/IHO¥ CONSIHON KHCJIOTO Ha3bIBAIOT TY YacTh COJITHOM KHUCIIOTBI, KOTOPAsi COJIEPIKUTCS B JKEITyIKE B BUJIE
JIICCOLMMPOBAHHBIX HOHOB BOJIOpO/ia U Xyopa. Ee onpeaensior ¢ IoMOIIbI0 HHANKATOpa
napagiMeTHIaMuHoa300eH3051a. B mpucyTcTBUM CBOOOAHON COJITHOM KHUCJIOTHI Tapa iMEeTHIAMUHOa300€H301
CTaHOBUTCA SAPKO-KpPACHBIM, IIPU €€ OTCYTCTBUU - KCJITBIM.
CBsI3aHHOM COJITHOM KUCIIOTOM HA3BIBAETCS YaCTh COJISTHOM KHCIIOTHI, KOTOpas HAaXOAUTCS B JKEITyIKE B BUIE
HEIMCCOMIPOBAHHBIX MOJIEKYII, OyIydr XUMHYECKH CBA3aHa C OCITKaMu.
OO6opynoBanme: CTCKISTHHBIC MMATOYKH, KaNeTbHUIEI, OropeTkd Ha 10 - 20 mu1, munetkn Ha 10 MJI, IITaTHUBEL,
xumuueckue crakanbl Ha 50 — 100 mi1.
O0beKT ncciel0BaHUS M PeareHThbl: )KEIyJOYHbIA COK C HOPMaJIbHOW, OBBILIEHHON U MOHM>KEHHOMN
KHACJIOTHOCTBIO, MHINKATOP MapaIiMeTIIIaMIHO-a300eH30:1 (0,5% pacTBop B criupte), MHAUKATOP (peHoNndpTanenH
(0,05% pac-tBOp B criupte), HaTpust ruapokcun (0,1H pacTBop).
Xoa padoThl:
1. B xuMudeckuii cTakaHYUK OTMEPUTH MUIIETKON 10 M1 podUIBTPO-BaHHOT'O JKEIYIOUYHOTO COKA.
2. Jlo6aBuTh 1-2 Karuu mapaguMeTHIaMUHOa300eH301a 1 2 Kariu (e-HoadTaaenHa.
3. XKunkocts TuTpoBaTh 0,1 H pacCTBOPOM IHIPOKCHAA HATPHS J0 )KEITO-BAaTO-KPACHOTO OKpaIluBaHus (TIepBBIH
MYHKT).
4. [IpomOomKAUTH TATPOBAHKE 1O JIMMOHHO-XKEITOTO IBETa (BTOPOI ITyHKT).
5. IIpotoKUTH TUTPOBATH JO TOSBICHUS PO30BOTO OKPANIMBAHUS (TPETHH ITyHKT).
[TepBrIit MyHKT COOTBETCTBYET CBOOOHOH costHOM Kuciote. CpenHee apupMeTHIeCKOe MEKAY BTOPBIM U TPETHAM
MTyHKTaM — CyMMe CBOOOIHOW U CBSI3aHHOW COJITHOHM KUCIIOTHI M TPETUH IYHKT — OOMIeH KUCIOTHOCTH JKEITYyI0YHOTO
COKa.
6. [IpoBectu pacuer.
IIpumep pacuera:
JomycTum, 4TO Ha TUTPOBAHKE KEITYAOYHOTO coka 3aTpadeHo 0,1 H pac-TBopa IIeIouu:
- JIO TIEPBOTO MyHKTa (3KENTOBATO-KPACHBIH IIBET). .. ... 3,5 mu,
- JI0 BTOPOTO IIyHKTa (JIMMOHHO->KEJITHIN IIBET)
- IO TPETHETO MYHKTA (PO3OBBIA IIBET). ... vveueeneennnnnn.
CpenHee MeXTy BTOPBIM M TPETHUM ITYHKTOM:

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

CrenoBarenbHO:

CBOOOTHAST COJISTHASI KMCITOT «.vvvveeneenneaneannannnnns 3,5+ 10 =35 (35 mmoumn/m),
CyMMa CBOOOIHOM U CBSI3aHHOM COJITHOW KUCIOTHI...5,0 - 10 = 50 (50 MMonp/m),

CBSI3AHHAS COJISTHAS KMCITOTA ...uvevrenrsensannanneannnnn 50 — 35 =15 (15 mmoutb/N),

OOIIAST KUCTOTHOCTD .vvenntententeneenneennennenneennnns 5,410 =54 (54 mmoub/m).

HopMabHbie BEIUIHHBL:

- ¢cBOOOIHAS COIsIHAsT KMCJIOTA - 20-40 MMOIB/7,

- CBsI3aHHAs COJITHAs KUCJIOTa - 8-16 MMoIB/11,

- 001Iast KUCIIOTHOCTh - 40-60 MMoOJTB/11.

7. CpaBHUTH TIOJTyYEHHBIC 3HAUEHUSI O0IIel KUCIOTHOCTH, CBOOOIHOMN M CBSI3aHHOM COJITHON KUCJIOTHI C
HOpPMAaJTbHBIMU 3HaYeHUAMU. ClieNaTh BRIBOJIBI O BO3MOXKHBIX 3a00JICBaHUSIX.

Pabora 2. Onpenesienne cogepKaHusi MOYCBUHBI
Coep>kaHre MOYEBHHBI B KPOBH 3aBHCUT OT COOTHOILEHHUS TIPOIIECCOB MOYEBUHOOOPA30BaHMUs B [IEUCHHU U €€
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BBIBEICHHS IIOUYKaMU. B KIMHNKE onpesieneHne KOHICHTPAIM MOUYEBHHBI IMEET HanOOIbIIee 3HAUEHHUE IS
JVarHOCTHKH 3a0oneBanuii movek. IIpu yxyamenun GyHKIMHA TOYEK MIMEHHO MTOBBIIIICHUE MOYEBHUHBI B KDOBU
ABJISIETCS HanboJlee paHHUM JIAOOPATOPHBIM AMArHOCTHIECKUM TecToM. V3 dpakimii ocTaTOYHOTO a30Ta B
HanOOJBIIEH CTETICHN B KPOBH ITOBBIIIAETCSI MOYEBHHA, KOTOPAst MOXKET COCTAaBILATh 10 90% (hpakumu ocTaTOuHOTO
a30Ta TIPH TATOJIOTHH TIouek (B HopMme -—50%).

PaznugatoT 3 rpynmnsl NIPUYHH, MPUBOISIINX K YBETHUCHUIO COJICPKaHU MOYEBHUHBI B KPOBH: HAIOYEIHYIO
a30TEeMHIO, TOYCHYHYIO U TToAno4YeyHyo. Haanouednas a3oremust 00yciIoBIeHa MOBBIIIEHUEM YPOBHS MOYEBUHEI B
KPOBH, HACTYMAIOIIUM BCJIEACTBUE CHUKEHHOTO OCTYIUICHUS KPOBU K NOUKaM (LIUPKYJISIpHAast HEAOCTATOUHOCTh B
KiIyOOuKax, IIOK, KPOBOIIOTEPS, IeTuApaTanus). A30TeMHs IOYEYHOT0 IPOUCXOXKJICHNS ObIBAaET CBsI3aHA C OCTPOU
WJIM XPOHUYECKOH IMOYEYHOH HETOCTATOYHOCTBIO BCIIEACTBUE TIIOMepYIoHe(hpUTa, IHeIoHeppuUTa,
apTepHOCKIIep03a, HEKPO3a KOPTHKAIBHOTO ciios mouek. [Toamoueunas a3oteMus ObIBacT CBsi3aHa ¢ 00IUTEpaeit
MOYEBBIBOISIINX ITyTeH (MOYeKaMeHHast 00JIE3Hb, OITYXOJIM MOUEBBIBOISIIIMX MyTEH, IPEICTATENLHOM Kele3bl U
T.1.).

INoBeImIeHNE ypOBHSI MOYEBHUHBI B KDOBH MOXKET OBITh U IIPH YCHJICHHOM pactaje OeNKkoB (CHHAPOM
C/IaBJIMBAaHMUS, O’KOTH, JINXOPAJKa, IEPUTOHUT), IPH 00€3BOKUBAHNH OpPTraHNU3Ma.

CHIKEeHHE ypOBHS MOYCBHHBI B KPOBU OBIBAET CBSI3aHO C OTPHLATEIGHBIM OaaHCOM a30Ta B PE3yIbTATE
IUIOXOT'O MUTAHKSA, C IEYCHOYHOH HEIOCTATOYHOCTRIO MM C THIIepTruAparanueil opranu3Ma. CHIDKEHHE
KOHIICHTPAIIN MOYEBHHBI B KPOBH HAOJIOAACTCS TAKXKE IIPU BUPYCHOM T€MAaTHTE, OCTPOH AUCTPOGHH TIEICHH.
IIpunmMn MeToAa: MOYEBHHA O] JEHCTBUEM ypeas3bl THIPOIIU3yeTcs ¢ 00pa3oBaHHeM KapOoHaTa aMMOHUs. MoHBI
AMMOHHSI pEarupyIoT ¢ GeHOIOM U THIIOXJIOPUTOM B IPUCYTCTBUU HUTPONPYCCH A, 00pa3ys OKpaIlIeHHbIH KOM-
IIeKc. IHTEeHCUBHOCTB OKpPACKH NMPH JUTHHE BOJIHBI 540 HM NPOMOPIMOHAIbHA KOHIIEHTPAIITH MOUEBUHBI B ITPOOE.

Oo6opynoBanme: (HOTOIICKTPOKOIOPUMETP, KHITAIIAs BOAsHAS OaHs, KioBeta 1=1,0 cM 103aTopHlI,
NPOOHPKH, TUIIETKH, IITATHBHI ISl TPOOUPOK U MUNETOK, XUMHYecKue ctakanbl Ha 50 — 100 Mu1, CTEKIISTHHBIE
MaJI0OYKH, MepHbIe Koos! Ha 50-100 Mt

OO0BbeKT ucc/IeI0BAHNS U PeareHThl: CHIBOPOTKA KPOBH (TIJ1a3Ma), MO4a, HaOOpHI peareHTOB [UIs
OTIpEeZIeTICHUSI MOYECBHHBI.

CocraB Habopa:

Pearent Nel PactBop ypeassl

VYpeasza — 10 en/mi

dochatubiii 6ydhep — 50 mmons/a, pH 7,0

Kanubpatop

MoueBuHa — 5 MMOJIB/JT (30 Mr/m.)

Pearent Ne3 deHOJI/HUTPONIPYCCUAHBIN pEareHT

®enoin — 106 Mmmous/n

Hurponpyccun narpus — 0,17 MMob/a

Pearent Ne4 'mnoxiiopur

Tumoxnoput Hatpus — 11 MMoaB/1

Hatpwuit eqxuit — 125 Mmmons/n

MOATI'OTOBKA K AHAJIU3Y

[IpurorosneHune paboyero pearenra: cMemars peareHT Nel ¢ peareHToM Ne3 B cootHomennu 1:9, akkypaTHO
nepemeraTs. XpaHutcs 7 auen npu 2-8 0C, B TEMHOTE.

Ilepen mpoBeaeHueM aHanm3a pazseaure Mmody B 100 pa3 AMCTHIIMPOBAHHON BOJOM.
Xoa padoTsI:

Brectu B mpobupku OmnsiTHast mpoba KamuOGpoBounas mpoba  Xomocrtas npoba
Pabounii peareH T 1,0 M 1,0 M 1,0 M
Ob6pazen 10 Mk - -
Kamubparop - 10 MK -

[Ipo6sI TIIaTENEHO MTepeMenIaTh 1 HHKyOupoBath 5 MuHYT mpu 20-25 0C.

Jo6asuts B npobupkn  OmbiTHas npoba KamnOposounas mpoba  Xomocras npoda

Pearent Ne4 1,0max 1,0mx 1,0 M

TmaTtensHO IepemMenats U HHKyoupoBaTh 15 munyT ripu 37 0C. IIpoOsl oX1a-auTh M U3MEPHUTH ONTHIECKYTO
WIOTHOCTE ombiTHOH (Eom) u kanmubpoBounoit po06 (Exan) mpoTis xonocToit mpoosl. JJirHa BoaHE! 540 HM.
KroBetnt 1 cMm. Okpacka ctabunbHa 5-8 4acoB Mmocie OKOHYaHUS HHKYOAITUU MPY TPEOXPaHe-HUN OT MPSIMOTO
COJTHEYHOTO CBETA.

KoHIIeHTpaIii0 MOYEBHHBI B CBIBOPOTKE WIIU ILJIa3Me KPOBHU OIPENENUTh 110 (hopmysie:

C = Eon/Exan X 5,0 Mmmoub/m,

rae Eon — ontudeckas IIIOTHOCTH OIBITHOM MPOOHI;

Exain — ontndeckast IIOTHOCTH KAJIMOPOBOYHOM MPOOET;

5,0 — KOHIIEHTpanKs MOYCBHHEI B KATHOPATOPE, MMOJIB/JT

B cyTouHoii Moue:

C = Eon/Ekan x 500 x K MMob/11,

rze rae Eon — onTrdeckast mioTHOCTH ONBITHOI MTPOOBI;
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Exan — ontudeckast TNIOTHOCTh KaTUOPOBOYHON TIPOOHT;

500 — KOHIIEHTpAIIKs MOYEBUHBI B KAJIHOPATOPE C YUETOM PA3BEACHHS MOYH, MMOJIB/JT;

K — 06BemM cyTouHOM MOYH, JT

HopmasibHble BETHYHHBL:

B ceBopoTke (tmazme) kposu: 1,7 — 8,3 mmons/m (10-50 mr/m)

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

CrenaTh BEIBOJIBI O BO3MOXKHBIX 3a00JICBAaHUSX B CIIydae MOBBIIICHHOTO WJIH MOHMKCHHOTO COJICPIKAHUS MOYCBHHBI
B CBIBOPOTKE (T1a3M¢e) KPOBU HITH MOYE.

Tema 9,10

Pa6ora 1.KoauuecrBenHoe onpenesnenne JJHK xonopumerpuyeckum MeToaom
IIpuHOMD MeTOAa: METOI OCHOBAH Ha CIIOCOOHOCTH Ae30KCHpr003bl, Bxozsmiei B coctaB JJHK, naBaTts cunee
OKpalInBaHue ¢ JU()EHUIAMUHOBBIM PEaKTHBOM. IHTEHCHBHOCTH OKPACKH MPSIMO HPOIIOPINOHAIBHA
koHueHTpauuu JHK.
O06opynoBanue: MPOOUPKH, MUTETKH, IITATHBEI I PpoOupok U munetok, POK (kroBeTs ¢ TommuHo# cnos 0,5
cM).
O0BeKT ucciaenoBaHus U peareHTsl: BogHb pactBop JHK, nndennn-amuaoBsrii peaktus (1 T qudennmaMmuaa
pactBopstoT B 100 M1 IesTHOHM yKCYCHON KHCJIOTHI U T0OABISIOT 2,75 MIJI KOHIICHTPUPOBAHHOM CEpHOIT KUCIIOTHI),
JIUCT. BOJA.
Xoa padoThl:
1. ToroBsT 2 nmpoOupku. B onbiTHy0 MpoOupky HanmuBaoT 1 M BoxHoro pactBopa JJHK u 2 mn
T eHNIaMUHOBOTO PEaKTUBA, B KOHTPOJIbHYIO — | MJI AUCTHITMPOBAHHOW BOABI U 2 MII NU()EHUIaMHUHOBOTO
peaKTHBa.
O6e npoOupKy MOMENIAIOT Ha KUIIAITYI0 BOJSHYO 0aHio Ha 10 MuH. 3aTeM mpoObl OXIIaXKAAI0T U H3MEPSIOT
WHTEHCUBHOCTH OKpacku Ha ®DKe nmpotus koHTpos (ammHa BoHBI 630—690 HM) B KFOBETaX C TONIIIMHOM CIIOS
0,5 cm.
3Hast ONTHYECKYIO IDIOTHOCTH OMBITHOH MPOOHI, 10 KaTiOpOBOYHOMY IpaduKy HaXxomsaT copepskanue B Heit JTHK.
2. [Noctpoenue xanmndOpoBovHOTO rpaduka. B 3 mpobupku HamusaroT mo 1 mi pactBopa JHK pasmuanoii
konuenrpanuu (50, 100, 200 mkr/mi) u no 2 M1 aAudeHITaMHHOBOTO peakTrBa. [loMmemator npooupku Ha 10 MUHYT
Ha KUIBIIYIO BOASHYIO 0aHIO, 3aTeM U3MEPSIOT ONTHYECKYIO IFIOTHOCTh KaXKI0T0 U3 pacTBOpoB. KannOpoBo4HbIN
rpaduK CTpOST, OTKJIAAbIBAsl HA OCH a0CIMCC KOHIIEHTPAILMIO HCI0NIb30BaHHbIX pacTBopoB JIHK, a Ha ocu opauHar
— COOTBETCTBYIOIIME UM 3HAUYEHHsI OITUYECKOI MIIOTHOCTH.
3anuchIBalOT MPUHIMI METO/1a, PE3YJIbTAThl KOJIOPUMETPUH, CTPOST KaTnOPOBOYHBIH IpadukK, Mo KOTOPOMY
HaxoaaT cogepxanue JJHK B ucciemyemom pactope.
Padora 2. KoamuyecrBennoe onpeaenenue PHK konopuMerpudeckum MeToaomM
IIpuHIMn MeToAA: METOJI OCHOBAH Ha IIBETHOM PEeaKIMy OPLIMHOBOTO PEaKTHBA C IEHTO30H, BXOJIAIIECH B cOCTaB
PHK. MIHTeHCHBHOCTb OKpPacKu ONpPEAEISIOT KOJIOPUMETPHUECKH.
O6opynoBaHue: TPOOUPKH, TTUITETKH, IITATUBHI AT MPOOHPOK 1 nureTok, GOK (KroBeTHI ¢ TommuHo# cios 0,5
cM).

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

FeCl3x6H,0 B KOHIICHTPUPOBAHHOMN COJISIHOM KHCJIOTE), TUCT. BOJA.

Xoa padoTsI:
1. B onsITHYI0 ipoOupky HanuBaroT 1 M pactBopa PHK u | Mi1 opIIiHOBOTO peakTHBa, B KOHTPOJIbHYIO — | M
JMUCTAJUTUPOBAHHOM BOJBI M 1 MJI OPIIMHOBOTO peakTua. O0e MpoOUPKH MOMEIIAIOT Ha KUITAIIYIO BOISTHYIO OaHIO
Ha 20 muH. [Tocne oxyiaxIeHus] U3MEPSIOT MHTEHCUBHOCTD oKpacku Ha PO Ke (kpacHblil cCBETOGHIBLTD, ATHHA
BOJTHBI 630—690 HM) IPOTHB KOHTPOJISI B KIOBETaX ¢ TONIMINHOM cios 0,3 cM. M3MepHB ONTHYECKYIO IIIOTHOCTh
pacTBOpa B ONBITHOH NMPOOUpKE, 10 KaMOPOBOYHOMY rpaduky HaxonaT koHneHrpamuio PHK B 1anHo# mpooe.
2. [Moctpoenne xanmnbpoBovHOTO rpaduka. B 3 mpobupku HammBarot mo 1 mi pactBopa PHK m3BectHOU
koHneHTparun (50, 100 u 200 MxT/MIT) ¥ 110 1 MIT OPIMHOBOTO peakTHBa. [IpoOB HOMEIAIOT Ha KUTISIIYIO BOASHYIO
6anto Ha 20 MHH M TIOCIIE OXJIXKICHUS N3MEPSIOT ONITHYECKYIO INIOTHOCTH KAX/JJ0T0 U3 PACTBOPOB. 3aTE€M CTPOSIT
KaJMOpOBOYHBIN TpauK, OTKIIa bIBast Ha ocu abcuunce koHneHTpamuio PHK, a Ha ocn opaunar —
COOTBETCTBYIOIIEE UM 3HAYCHHE ONTHYECKON INIOTHOCTH.
3anuchIBalOT MPUHINI METO/1A, PE3YIHTAaTHl KOJIOPUMETPHH, CTPOSAT KATMOPOBOYHBIN TpaduK, IO KOTOPOMY
Haxondt conep:xxkanre PHK B uccinenyemom pactsope.
Pa6ora 3.0npenesieHue coaep:KkaHUsI MOYEBOIl KUCJIOTHI B OMOJIOrHYeCKUX KHAKOCTSX
YPHKAa3HBIM METO/I0M
IIpuHOMN MeToaA: coeprKamasics B mpode ModeBast KHCIOTa OKUCISAETCS MO IeiicTBHEM epMeHTa YPHUKA3HI C
00pa3zoBaHKeM IEPEKUCH BOJOPoa. B IprcyTCTBUM IEpOKCH1a3bl IEPEKUCH BOJIOPOA OKUCIISIET XPOMOTEHEI C
00pa3zoBaHNeM OKpPAIIEHHOTO NPOAYKTa. IHTEeHCUBHOCTh OKPACKH MPONOPIMOHATbHA KOHIIEHTPAILIMH MOYEBOH
KHCIIOTHI B IIpo0e.
O0opynoBaHue: TPOOUPKH, MUNETKH, IITATUBBI 11 NPOOHPOK U ure-Tok, POK (KIoBeThI ¢ TonmuHoM cios 1
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cM).

O0BbeKT uccIeJ0BAHUA U PeareHThl: I1a3Ma KpoBHU, HA0Op UL UCCIIE0BAHNS COCPIKAHUS MOUCBOM KHCIIOTHI B
OHOJIOTMYECKUX KUAKOCTIX KOJIOPUMETPHYESCKUM METOIOM.
CocraB Habopa:

Pearent Nel Bydep

®ocdat — 150 Mmmonb/a

3,5 — quxsnopo — 2- ¢penoncynspoHar — 2,5 MMOJIB/IT
Pearent Ne2 JInodunmsar

4-amuHoanTHIUpHH — 0,25 MMOIB/N

VYpuxkaza — 300 ex/n

Acxkopbarokcunasza — 250 en/n

Iepokcunaza — 250 en/n

Kammbparop - moueBas kucnora — 357 MKMOIB/1T (6 MT/m)

AHAJIM3UPYEMBIE OBPA3IbI

Caexast CHIBOpOTKa (T1a3Ma) KpOBH WIIHM CyTOYHast Moda. Mouy cienyeT pa36a-Buth B 10 pa3 dpuzpactBopom.
MHOAI'OTOBKA K AHAJIN3Y

[Ipurorosnenne paboyero peareHra: coaepxxumoe ¢uakona ¢ Pearearom Ne2, akKkypaTHO mepeMernBas,
pacTBOpUTH B OydepHoM pacTBope (peareHt Nel). JIist momydeHHs: ONTUMANIBHBIX Pe3y/IbTaTOB PEKOMEHAYETCs
BBIJICpKaTh paOouMii peareHT Ipy KOMHATHOW Temieparype 5-10 MUHYT MOCIIE TOJTHOTO PaCTBOPEHHS
miodunmzata. Pearent cradunen ne menee 30 nueit mpu 2-8 0C.

Xon paboThl:

ITpo6sI TImaTensHO NMepeMenaTh, UHKyOupoBats 7 MuHyT npH 18-25 0C wnu 5 munyt npu 37 0C. U3meputh
onTHUIecKyro mIoTHOCTh onbITHOH (EOIT) u kambposounoii (EK) mpo6 nmpotus koHTposHON poOsl. Oxpacka
crabuibHa He MeHee 40 MUHYT 1Ociie OKOHYaHMS HHKYOanny.

Jmuna BonHB — 520 HM

JmHa ontrdeckoro myt — 1 cM (5 M)

Brectn B mpobupku: OmnsiTHas ipoda KambpoBounas mpoba Kontponpnas mpoda
PaGounii pearenr 2,0 M 2,0 mut 2,0 mut
Ob6pa3zery 0,05 M - -
Kanu6patop - 0,05 mn -

Bopa auctunnupoBaHHas - - 0,05 mn

KonmenTparuio MoueBoit kucioTsl (C) onpeaeauTs mo Gopmyde:

B cbIBOpOTKE MK IU1a3M€E KPOBHU:

C =EOII/ EK x 357 mxmoms/n (6,0 Mr/mn), Tae:

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

EK — ontiueckas mI0THOCTh KaTMOPOBOYHOMN MPOOBI, €/1. ONT. MIOTHOCTH;
357 MKMOITB/JT — KOHIICHTPALUsI MOYEBOM KHCJIOTHI B KaIHOpartope.

B cyTouHoii Moue:

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

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

EK — onTrueckas mI0THOCTh KaJTHOPOBOYHON MPOOEI, €. OIT. INIOTHOCTH;
3,57 MMOJIB/T — KOHLIEHTPAUs MOYEBOH KHCIIOTHI B KaJIHOPaTOpe ¢ yIETOM pa3BEeICHUs MOUH;
K — o0bem cyTouHOM MOUH, 1

HopManbHble BETHYHHBL:

B ceiBopoTKE (TU1a3Me) KPOBH:

Myxannsr: 202—416 mxmons/i (3,4—7,0 mr/100 o),
Kennuner: 142-339 mxmouns/n (2,4-5,7 mr/100 m).
B moue: 1,49-4,46 mmons/cyTtku (250—750 mr/cyTkn).

Junarnoctrueckoe 3HaueHue. [[pnarHOM NOBBIMICHHS COIEPKAHNUS MOYE-BOH KHCIOTHI B KPOBU MOXKET OBITh IpHEM
UMM, 60TaToH MypUHAMH M YCH-JICHHBIA pacmaJl IIypHHOB, HEKOTOPHIE TeMATOIOTHIEeCKHEe 3a00IeBaHus, Kile-
TOYHBII LIUTOJIN3 IIPH JIy4EBOU TEPaAIUHU.

OnpexneneHne coaep)kaHusl MOYE€BOH KHCIOTHI B KPOBH UMEET OOJIBIIIOE 3HAUEHHE B JUATHOCTHKE MOJAarphl U
MOYEYHON HEeIOCTATOYHOCTHU. [IOBBIIIIEHHBIN YPOBEHb MOYEBOI KHCIOTH HAOIIOaeTCs IPY HAPYIIICHNH €€
BBIJICJICHUS U3 OpraHn3Ma (3a0oyieBaHHS MOYEK, aI[i/103, TOKCHKO3 OepeMeHHOCTH). OCOOEHHO BBICOKOE
coJiep’KaHue MOYEBOM KUCIIOTHI OBIBAET MPU COYSTAHHUH ITOJIATPhI ¢ HEAOCTATOYHOCTHIO (DYHKIMH TTOYEK.

Crenartb BEIBOABI O BO3MOXKHBIX 3a00JIEBaHUSIX B ClIydyae MOBBIIICHHOTO WM ITOHM)KEHHOTO COAEPKaHUsI MOYEBOH
KHCJIOTHI B CBIBOPOTKE (T1J1a3M€e) KPOBU MIIM MOYE.

Tema 11.
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Padoral.KosmmuecTBeHHOE onpeaeneHne ajJb0yMHHA B CLIBOPOTKE KPOBH

Ipunuun meroaa. [Ipu B3aumMoeHCTBUN aTb,OYMHUHA B CITA0OKHUCIION cpezie ¢ OpoMKpe30I0BbIM 3enieHbiM (BK3)
obpa3zyeTcs OKpalIeHHbIH KOMIUIEKC, IMe-FOIUH MAaKCUMYyM ITOTJIONIEHUS TPH JUTHHE BOJHBI 628 HM.
Oo6opynoBanue: HOTOIICKTPOKOIOPUMETP, KIOBETHI C TOIIIUHOM cJIosl | ¢M; 103aTOPBI, IPOOUPKH, ITHITETKH,
IITaTHUBBI, MEPHBIE KOJIOBI.

OO0BbeKT ucciIeJ0BaHUS U peareHThl: [ebHas KPOBb, CRIBOPOTKA KPOBH; HAOOp PEaKTUBOB IS ONIPEIeIICHUL
anpO0yMuHa.

Cocras HaOopa:

1. Pearent Nel. MonopeareHT

Aneratnbiii 6ydep, pH = 4,2 — 50,0 mMonb/n

BK3 - 0,1 mmoms/n

2. KannbpoBouHsIii pacTBOp ansOymuHa - 60 1/1

Xox paboTHI:
1. B mpoOupku BHECTH peareHTsl B COOTBETCTBUH C YKa3aHHBIMU 00BbEMaMH:

OmnsiTHAsg ipoda Kanubpos. mpoba Xomocras mpoba
Pearent Nel 2,0 M 2,0 M 2,0 M
ChIBOpOTKa 0,01 M - -
KanmnbpoBounslii pacTBOp anpOymMuHa - 0,01 v -
JuctunnupoBanHas Boaa - - 0,01 mn

2. ConepKuMoe MPOOHPOK TIIATEILHO MEPEMEIaTh.
3. akyOHnpoBaTh B Te€UEHHE 5 MUHYT IIpU KOMHATHOH Temmepatype (180-250C).
4. IlepenecTu coaep>KUMOE IPOOUPOK B KIOBETHI C TOJIIUHOM CJI0Os 1 CM.
5. IlpousBecty U3MepeHHUE ONTHYECKON TNIOTHOCTH ONBITHON M KaJTHOPOBOYHOHN MPOO MPOTUB XOJIOCTON IPOOBI Ha
cHeKTpodoTOMETpE MPH JUTHHE BOIHBI 628 HM.
6. PaccunTaTh KOHIEHTPALMIO aTbOYMHHA 10 (hOpMyIIE:
C=60x(Enp/Examn) r/m, e
Emnp — ontiueckas IiI0THOCTh ONBITHOM TPOOBI,
Exan — ontuueckas IIIOTHOCTB KanubpaTopa,
60 — koHIeHTpays anE0yMUHa B KaauOpaTope B I/11
PedepenTHbIc 3HAUCHUS:

HOBOPO>KJICHHBIE - 28-44 r/n;
4 nua — 14 ner - 38-54 r/m;
14 - 18 ner - 32-45 1/,
18 — 60 ner - 32-46 r/m;
60 — 90 et - 29-45 r/n.

JIMarHoCTHYECKOE 3HAUCHHE:

T'unepansOymunemust. JIo0ast cuTyanus, MpUBOJSIIAs K OTEPE BOJIbI B [Ia3Me, MOBBIIIACT KOHI[CHTPAIMIO BCEX
0EIKOB B ITa3Me, BKIIFOYAs allbOYMIUH.

T'unoans6ymunemus. OTpaskaet HapylICHHUE TEPEBAPHUBAHUS, BCAChIBAHUS OEIKOB, OETOKCHHTETUYECKON (QYHKIMU
[IEYCHHU, BCTPEUAETCSI [IPU OCTPOM M XPOHUUECKOE BOCTIAIEHHHU, OTPABICHUSX, SHIOT€HHONH WHTOKCHKAIIHH.
[Mony4eHHbIe BO BpeMsl pabOThI pe3yJibTaThl HEOOXOIUMO CPABHUTH C HOPMAIbHBIMH 3HAUYECHUSMHE U CAETATh
BBIBOJIBI B CJIy4ae OTKJIOHCHHIH.

PaGora 2. OnpenesieHne cogep:KaHusA reMOrJ100MHA B KPOBH T'eMHUII00MHIMAHUIHBIM METOA0M

IIpuHOMN MeTOAA: TEMOTTIOONH KPOBH IPU B3aNMOACHUCTBHUH C JKEI€30CHHEPOMCTHIM KalueM (KpacHas KpOBSHas
COJIb) OKHCIISIETCSA B METTEMOTIO0MH (TeMHUTII00MH), 00pa3yIomuii ¢ alleTOHIMAHTUAPUHOM TeMUTI0OOMHITHAHN]
(unaHMeTreMOorIo0MH), THTEHCHBHOCTD OKPAacKH KOTOPOTO NPOIIOPIMOHAIbHA KOHIIEHTPAIIMY TeMOTIIO0NHA B
KPOBH U M3MepseTcss POTOMETPUUECKH ITPHU JUTMHE BOIHBI 540 HM.

O6opynoBanue: (HOTOINEKTPOKOIOPUMETP, KIOBETHI C TOJIIMHOH cJ10s1 1 ¢M; TPOOUPKH, MTUMETKH, IITATHUBEI,
JI03aTOPBI, MEPHBIE KOJIOBI.

O0BbeKT nccjieI0BaHNs M PeareHThl: [IeNIbHAS KPOBb, HA0Op PEaKTUBOB /IS ONIPEAETICHUS TeMOTTIO0NHA B KPOBH.
CocraB Habopa:

- TparchopMUPYIONTHIA peareHT — cyxast CMeCh (HATPHH yTIEKHUCIIBIN Kuc-1bIi, 1,0 r; Kamuil x&eie30CHHepOIUCTHIH,
200 mr) — 3 ymakoBKH.

- Aneronmnuanruaput, 0,5 M1 — 3 amITysl;

- KammuGpoBounslit pactBop remoriobuHa (120 r/m) — 2 mir.

MNOATOTOBKA K AHAJIN3Y

Tpauchopmupyrommii pactBop. OMH NaKeT TPaHCPOPMHUPYIOIIETO PeareHTa U OJJHy aMITyJTy alleTOHIIMaHTHIprUHA
KOJIMYECTBEHHO NIEPEHECTH B MEPHYIO KOJIOY BMECTHMOCTBIO 1,0 J1, pacTBOPUTDH B HEOOJIBIIOM KOJINYECTBE
JUCTHJUTMPOBAHHOM BOJIBI M IOBECTH 00BEM JTMCTHIUIMPOBAHHOM BOJIOH /10 METKH.

Xon padorsi:

1. B KIoBeTBI BHECTH PEaKTHBBI B COOTBETCTBUH C YKa3aHHBIMH B TaOJIUIIE 00bEMaMHU:
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PearenTsl OmnbiTHas IpoOa KanmubpoBounas mpoba XoocTas mpoba

TpanchopMupyrOIIHiA peaKTHB 5,0 mut 5,0 Mt 5,0 Mt
KannbpoBo4HkIil pacTBOp - 0,02 M -
LlenpHas KpoBb 0,02 mn - -

2.Ilepememats.
3. Beinepkats npu koMHaTHO# Temnepatype (18-250C) B Teuenne 20 MHUH 171 pa3BUTHSI YCTOMIHUBON OKPACKH.
4. VI3MepuTh ONTUYECKYIO IIOTHOCTH ONBITHON M KAJIMOPOBOYHOW MPOO MPOTHUB XOJIOCTON MPOOBI B KIOBETE C
TOJIIMHOMN cJ1osl 1 cM Ha (OTOKOJIOpUMETpPE TIPH TUHE BOJIHBI 540 HM.
5. Pacuer coneprkanusi reMoriioOMHa MPOU3BECTH 110 (hopmyJie:
C = (En/Ex)x 120, rae
C — coneprxaHue reMorioonHa B mpobe, 1/7;
En — ontryeckast IIOTHOCT N3MepsieMO IPOOBI;
Ex — onTuueckas mI0THOCTB C KaTMOPOBOYHBIM PACTBOPOM;
120 — koHIEHTpAaIHsI TeMOTIO0MHA B KAINOPOBOYHOM PacTBOpE, I/II.
PedepenTtHbie BennauHbL:
- my>xamrHbl 130-160 1/,
- xkenmuHel 120-140 1/m1.
JlmarnocTudeckoe 3HaUCHNE: CHIDKEHNE YPOBHS FeMOIJIOOMHA B KPOBU BCTPEYACTCS IPH aHEMUSX Pa3IUIHON
9THOJIOT MU, OBBILIEHUE — NP CT'YILIEHUH KPOBU MJIH 3PUTPEMHH.
HOHy‘IeHHI)Ie BO BpEMs paGOTI)I PE3yIbTaThI HeO6XOI[I/IMO CpPaBHUTH C HOPMAJIbHBIMU 3HAYCHUAMU U CACIATH
BBIBOJIbI B CJIy4ac OTKJIOHCHUH.

Tema 12.

KayecTBeHHbIe peakliu¥ HA TOPMOHBI (aAPEeHAJIMH, UHCYJINH)

PeaxkTuBbl: xnopun xenesa (III), 1%-ub1ii pacTBop; ykcycHas kucioTa, 10%-Heri pactBop; iomat kamms 10%-
HBII pacTBOp; Tuapokcun Hatpus, 10%-HbIl pacTBOp; TMapokcun Hatpus, 20%-HbII pacTBOp; XIopodopm;
6uyperoBblii peaktus (comepxutr NaOH u moHbI Cu®); HuHruApuH, 0,5%-HbI BOAHBIA PAacTBOp; alleTaT CBHHIA,
5%-HBI1i1 pacTBOD;

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

MaTepuaasl: angpeHanus, 0,1%-Hpli pacTBOp B aMIyJIax; HHCYJIUH /U1 HHBEKIUIL.

Pabora 1. KauecTBeHHBIe peaKkIIiy HA a/IpeHATUH

a) peakuus c xjgopuaom xeneza(Ill)

INpuauun metoma. MeTox OCHOBaH Ha CIOCOOHOCTH MUPOKATEXWHOBOM T'PYIITUPOBKH aJIpECHAJIMHA
o0pazoBeBath ¢ xmopuaoMm xeresa(lll) kommnekcHoe coennHeHNE N3YMPYIHO-3€ICHOTO IIBETA.

Xonx paborsl. K 3 kammsM pacTBopa ajapeHainnHa NpUOaBIAIOT Kammo 1%-HOro pactBopa xJopuia
xenesa (I11). [MosBnsercs 3enenas okpacka. ITocne nobasnenns 1 xamm 10%-noro pacrBopa NaOH okpammBanue
CTaHOBUTCS BUIITHEBO-KPACHBIM.

0) peakuus ¢ H0aaTOM KaJIMs

IIpuauun MeToaa. MeTox OCHOBaH Ha CIIOCOOHOCTH aJpCHAIMHA JIETKO OKHCIATHCS ¢ 00pasoBaHUEM
OKpAILIEHHOTO B KPACHBIH I[BET a[peHOXpOMa:

Xoa pa6orbl. B npobupky BHOcAT 3 kamiam pactBopa aapeHanwna(1:1000), mobaBisioT mo 2 karum
10%-noro pactBopa KlO; u 10%-HOro pactBopa YKCYCHOH KHCJIOTBI M ClIerKa HarpeBaroT. JKuakocTh
OKpaIIMBaeTCs B KPACHO-(DHOJIETOBBIM LIBET.

Pabora 2. KauecTBeHHbIEe peaKIIMd HA MHCYJIMH

a) buyperoBasi peakuus Ha nenTuAHYI0 rpynny (peakuusi [Inorposckoro)

[puanun mertoxa. Meron OcHOBaH Ha CHOCOOHOCTH NENTHIHOW TPYMNIIBI OEIKOB M IOJIMIIETITHIOB
06pa3oBkIBATH B METOUYHON cpefe ¢ HoHamu CU”' KOMILIEKCHOE cOoemuHeHHe (DHOIETOBOrO [BETA C KPACHBIM HIIH
CHHUM OTTEHKOM B 3aBHCHMOCTH OT YHCJIA IENTHAHBIX CBS3€i B Oelke.

Xon pabotel. B mpoOupky BHOCAT 5 Kamenb npenapara MHCYJIMHA W3 aMITyJibl, JOOABIAIOT 2 KarllH
OMypEeTOBOTO PEaKTHBA, CIE€rKa B30ANTHIBAIOT M HAOJIIOAAIOT 3a MOSBICHUEM OKpPAIINBaHMU.

0) HUHTUAPHHOBAs PEAKIMs HA 0-aMHUHOTPYIITY

Hpuauun wmetoga. MeToan OCHOBaH Ha B3aMMOJIEUCTBUM HUHTHIPUHA C 0O-aMUHOTPYIIOMN
AMHMHOKHCIIOT, TENTHI0B U OENKOB ¢ 0Opa3oBaHHMEM OKpAIIEHHOTO KOMIUIEKCa CHHEro WM CHHE-(HOJIETOBOTO
BeTA.

Xoa padoTbl. B mpoOupky BHOCAT 5 Kamenp mpenapaTa WHCYJIHWHA, HOOABIAIOT 2 KalUIM pacTBOpa
HUHTHPUHA, HArPEBAIOT 10 KUIIEHUs U Yepe3 1-3 MUH HaOI0AaI0T MOSIBJICHUE OKPAIIMBAHHSL.

B) peakuust Qosst

IIpuauun metoga. Meron ocHOBaH Ha CrIocoOHOCTH OENKOB, B COCTaB KOTOPBIX BXOJST
cepycoiepsKaliie aMHHOKHCIIOTHI (IIUCTENH, IMCTHH), B IEJIOYHON Cpejie IPU HarpeBaHHH 00pa30BBIBATh CYJIb(GUI
HaTpusl, KOTOPBIH C IUTIOMOUTOM HaTpHs JaeT Y€pHBIN WM Oypblil 0caoK cyab(uaa CBUHIA:
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Xoa pa6orsl. B mpobupky nammBator 10 kamems 5%-HOTO pacTBOpa ameTaTta CBHHIIA W IO KaIUIsIM
npubaBnsaoT 20%-HBIH pacTBOP THAPOKCHIA HATPHS O PACTBOPEHHS IMEPBOHAYAIBHO OOpPAa3yIOIIErocsl Ocaika.
3areM J00aBISIIOT 5 Kamenb Mperapara WHCyJIWHa Hu3 aMmiyibl. CMmech KHMATAT 1-2 MUH W HabOmIOmaroT 3a
M3MEHEHHEM I[BETA U BBITIAICHUEM OCaIIKa.

IIpakTuyeckoe 3HayeHHe padoThl. Creruduyeckre peak Ha TOPMOHBI Pa3HOW CTPYKTYPHI
UCTIONB3YIOTCS JJISl UX ONPEAEITICHNUSI B ONOIOTHYECKHUX JKUIKOCTSIX, a TAKXKE 11 KOHTPOJIA KauecTBAa TOPMOHAIBHBIX
IpenapaTos.

Tema 13.

l. BuoxuMust HepBHOH TKaHU
Ocnamenne.
PeaktuBbl. Anerunxonud, 1%-Hblil pacTtBOp; pactBop Jltoroms; ruapokxcun Hatpus, 0,4%-HbI pacTBOp;
6pomTuMonoBeli cuaui, 0,05%-He1i pacTBop; xnopux xkenesa (II1), 10%-Hblit pacTBOp.
Oo6opynoBanue. llItatnB ¢ mpobupkaMu; TTa3HBIE MUMETKH; MANCTKH BMECTHMOCTBIO 2 MIL, BOISHas OaHA WIN
TEpMOCTAT.
Marepuan. CbIBOpPOTKa KPOBH; MOYa HOPMAJIbHAS U MTATOIOTHYECKas.
Pa6ora 1. KauecTBeHHasi peakius Ha aleTHIXOJIHH
Hpunoun peaknuu. OCTaToOK XONWHA IPHAAET MOJEKYJE AaleTHIXOIMHA OCHOBHBIC CBOMCTBA, IIO3TOMY
aIETHIIXOJIMH CIIOCOOCH PearupoBaTh ¢ KUCIOTAMH, BBICTYTIas KaK OCHOBAHHE.
Xoa paboThl.
B npoGupky BHecTH 5 Kamelp aleTWIXOJWHA U J00aBUTh 10 KallIAM IPH BCTPSIXUBAaHHMU peakTuB JIroros.
[MosiBsieTcst 0caiok MOMA AlleTHIIXOJIMHA, CHaYajla PacTBOPSIOIINIICS IPH BCTPSIXUBAHUHY, @ 3aTEM CTaOMIIbHBIN.
Pa6ota 2. O0HapyskeHUe aKTHBHOCTH XO0JIMHICTEPa3bl B CLIBOPOTKE KPOBH
Mpunnmun merona. Ilox xgeiictBueM QepMeHTa alETHIXOJNMH pachajacTcsi Ha YKCYCHYIO KHCIOTY U XOJIMH.
O6pazoBaHue yKCYCHOH KHCIOTHI H3MEHSET PEAKIIUIO CPEAbI, YTO MOXKHO OOHAPYKUTH C TOMOIIBI0 HHIUKATOPA.
Xoa pa6otel. bepyt Tpu npobupku. B mepByro mpoOHpKy BHECTH 5 Kallellb CHIBOPOTKH, BO BTOPYIO — 5 Karelb
BOJIBI (KOHTPOJIB). B Kaxkayro mpoOupKy 100aBUTh MO Karuie OpOMTHMOJIOBOTO CHHET0. B mpobupke ¢ ChIBOPOTKOM
BO3HHKAET 3eNeHoe okpammBanue (pH ceiBopoTky — 7,4) B mpoOupke ¢ BOAOH MHIUKATOP OKPAILIUBACTCS B JKENTHIH
IIBET.

B Tperpeii mpoOHMpKe NPHUTOTOBUTH CYOCTPaTHYIO CMECh: BHECTH 5 Karenb aleTHIXOMMHA M 1 Kamro
OpPOMTHMOJIOBOTO CHHETO. ECIIM aleTUIIXOIMH He COJEpPKUT CBOOOJHOW YKCYCHOM KHCJIOTBI, PACTBOpP B MPOOUpKE
UMeeT CHHIOK OKpacKy. OOBIYHO M3-3a MPUMECH KHUCIOTHI OKpacka >KenTas, B 3TOM ClIydae IO KarjsiM J00aBUThH
pacTBOp THUAPOKCHIA HATPHUSA JO CHHEH OKpacku (m30eraTh M30ObITKa Imenoun). Comep:kuMoe TpeThell MpOOUpPKU
pa3iUTh NPUMEPHO TIOPOBHY B TIEPBYIO U BTOPYIO NPOOHUPKH. [Ipy 37TOM B HUX OKpacka CTAaHOBHTCSI CHHEH.

O0e npoOHUPKK MOMECTUTH B BOJAsHYIO OaHro mpu Temiepatype 37°C. IlocteneHHO Okpacka MHAMKATOpa B
MpoOUpKe C CHIBOPOTKOW CTAaHOBUTCS 3€JICHOH, a 3aTeM XenTo-3eleHoi. Copepkumoe KOHTPOJIBHOM MpoOHpKH
OCTaeTCsI CHHUM.

Padora 3. O0Hapy:keHue (peHUJINUPOBUHOTPAAHOIN KHCJIOTHI B MOYe

B ocHOBe (heHMIKETOHYpHH JISKUT BPOXKACHHAS HEJOCTATOYHOCThH (DeHMIIATAHUHTHPOKCHIA3EI, (epMeHTa,
KaTaJM3UPYIOIIET0 TpeBpamieHne (eHWIaJaHHHa B THPO3WH. BcenepcTBue 3TOro HaOmMogaeTcss HOBBILICHHE
BBIJICTICHUS] C MOYOM TakmX TPOAYKTOB TIpeBpamieHus] (EeHWIaJaHWHA Kak (DEeHWINMpOBHHOTpasHAs,
(eHmIMONIOYHAsT W Apyrue KUCHOTHl. Torma Kak B HOpPME Modya MPAKTHYECKH HE  COJCPXKUT
(eHMIITUPOBUHOTPATHYIO KHCIIOTY, IIPH (DEHUIIKETOHYPHU KOJIMYECTBO ee MOXKeT NocTUrHyTth 0,3-2,0 T B cyTKH.

Mpununn peakuuu. JlabopaTopHasi [UarHOCTUKAa (PEHUIIKETOHYPHUH OCHOBBIBAETCS, TJIaBHBIM 00pa3oM, Ha
peakuuu  B3aUMOJEHCTBUsI €HOJBbHOW (OpMbI (DEeHHINMUPOBHHOIPAIHONH KHCIOTHI ¢ xjopuaom xenesa (III) c
00pa3oBaHNEM KOMILIEKCHOTO COSIMHEHNS CHHE-3€JICHOTO I[BeTa.

Xoxa paboThl.

IIpo6a ®enaunra. K 2 mu moun npudasisiior 6-10 xanens 10%-Horo pactBopa xmopuna sxenesa (III).
[NosBnsieTcs cuHe-3eneHOe OKpalnBaHue, KoTopoe OnenHeeT depe3 5-10 MUHYT B 3aBUCMMOCTH OT KOHIIEHTpauu
(heHMITITUPOBUHOTPaTHOI KHUCIIOTHI.

IIpo6a na mesenke. Ha meneHky, MOKpPYIHO OT MOYM HIIM YK€ BBICOXIIYHO, HAaHOCAT Kammo 10%-Horo
pactBopa xnopuna xenesa (I11). [Ipoba monoxxuTenbHas , €CIM HOSABISAETCS 3eJICHast OKPacKa.

[Ipo6a Ha ¢uabTpoBaabHOIi Oymare. Ha kycok (QmipTpoBaibHON OymMard HaAHOCST KAaIUTIO HCCIETyeMOH
MouH. 3aTeM Ha TSITHO HaHocAT karmmo 10%-Horo pactBopa xmopuna sxenesa (II1). [Ipu monoxutensHONU Tpoode
HaOJro1aeTCs MOSIBIICHNE CHHE-3€TICHOM OKPACKH.

1. Buoxumusi MbIIICYHOH TKAHU

Ha wmprmeunyio Tkanp mpuxomutcsi okosno 40-42% ot maccel Tena. Pa3nmdaioT momepeyHo-TosiocaTyo U
TIIAAKYI0 MyCKynaTypy. MIX cocTaB HECKOIBKO OTIAMYAETCS PYT OT APYTa, TIABHBIM 00pa30oM KOJTHYECTBEHHO.
CTpyKTypHOH €OWHHUIIEH CKENEeTHON MBIIIIBI SBISETCS MHOTOSACPHOE MBIIIEYHOE BOJIOKHO, COCTOSIIEE M3
capkoruia3Mbl M MHOGMHUOPHII, OENKOBBIH COCTaB KOTOPBIX HEOAWHAKOB. benkw, BXojsIIMe B COCTaB
CapKOIUIa3MBbl, PACTBOPUMBI B BOJE, OTHOCSTCS K aJlbOyMHHAaM M COCTaBJISIOT TaK Ha3bIBAEMYI0 MHUOTECHHYIO
¢pakuo, Kyaa BXOAAT MHOAIBOYMHH, (epMEHTH U aAp. MuohuOpriusipHble O€NKH OTHOCATCS, TJIaBHBIM
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obpazom, K TIIo0yIuHAM, TaK Kak OHH pacTBOpuMEI B 0,5-0,6 M pacTBOpe XJopua Kallus WIN XJIOpHa HaTpusl.
K HEM OTHOCSATCSI MHO3WH, aKTHH W aKTOMHO3HH, TPOIIOMHO3HH.
Kpome 6enkoB. B coctaB MBI BXOAST SKCTPAKTUBHBIE a30THUCTHIE M O€3a30THCTHIE BEIIECTBA, a TAKXKE BOAA U
MHUHEPAJIbHBIE COJIH.
JlocTaTouHble MPEACTABICHUS O XHMHYECKOM COCTaBE M OOMEHE MBIIIEYHOH TKAaHHM B HOPME W TIpH
MATOJIOTHIECKUX COCTOSHHUAX HEOOXOAMMBI Ul JHAarHOCTUKH, IPOBEACHHS JICYEHHS M HPO(UIAKTHKH,
OCHOBAHHBIX Ha 3HAaHHH MOJICKYJISIPHBIX MEXaHHU3MOB 3a00JI€BaHMS.
OcHamenue.
PeakTuBbl. Xnopua aMMoHus, 8%-HbIi pacTBOp; TuApokcua HaTpus, 10%-Hblii pactBop; cyabdat meau (I1), 1%-
HBII1 pacTBOD; Cynb(hocaTUINIOBas KuciaoTa, 20%-Hblil pacTBOp; CepHask KUCIOTa, KOHIIEHTPUPOBAHHAS; YKCYCHasI
KUCJIOTa, KOHIIEHTPUPOBAHHAsT; CYJIb(aT aMMOHUSI, HACBIIIIEHHBIH PacTBOP; IIMKPUHOBAS KMCJIOTa, HACHIIICHHBIN
pactBop; peakTuB Y pdenpmana; peaktuB Pons; peaktuB MmioHa; Moin61eHOBEIH peakTus (3,75%-HbIil pacTBOp
Mosnb1aTa aMMOHUS B 16%-HOM pacTBOpe a30THOM KUCIIOTHI); HUTpAT cepedpa, 1%-Helit pacTBOp; Xsopuy 6apus,
1%-Hs1it pacTBOp; yKCycHas KucnoTa, 10%-Helil pacTBOp.
Oo6opynoBanune. PaphopoBEIe CTYIIKHU C IECTUKaMU, (papPOopoBbIe JalTKH, BOPOHKH, IITATHB C IPOOHUPKAMU;
TJIa3HBIC TTUIIETKU; TTAITETKA BMECTUMOCTBIO 1 1 5 MIT; OI0peTKa BMECTUMOCTBIO 25 MJI; XUMHUYECKIE CTaKaHEbI,
KOJIOOYKH, KapaHJaIl 110 CTEKITY, PIIBTPH OyMaskHBIC, PUIBTPBI U3 MapIIH, CIIOKCHHOHN BTPOE.
MarepuaJ. MeliieyHas Kamuna
Pabora 1. IloaroroBka MaTepuasa JUIsl HCCJIE0BAHUSA
Xoa pa6oThl. 6-8 T MbIIIEYHON TKaHU IOMECTHUTH B papPopoByIO CTYIKY, 3aIuTh 30 MJI AUCTHINTUPOBAHHOM BOJIBI,
pactepeTh U Mpo(UIBTPOBATH MOIYUCHHYIO KUIKOCTh Yepe3 NBOWHOM MIIM TPOHHOM Ciioit Mapiu B KOIOOYKY. Tak
MOJYYar0T ()PAKIIMIO MBIIICYHBIX OCIKOB (QIb0YMUHOBYIO), COJCPKAIIYIO BOJOPACTBOPUMBIC OCIKH CapKOILIA3MBI.

OcraBuyrocst Ha (GUIBTPE MBIILICUHYIO KallKIly IEPEHECTH CHOBA B CTYIIKY, 3aJIUTh 4-5 MII pacTBOpa XJIOpuaa
Kanust uin 8%-HbIM PacTBOPOM XJIOPHA aMMOHMS, pacTepeTbh B Te€4eHHe 2-3 MHHYT M NMpoQuIbTPOBATH 4depe3
OyMaxxHBI (QUIBTP BO BTOpyI0 KonOy. Takum o00pa3oM, NHONTYy4alOT BTOPYIO (GpPaKOUiO OCNKOB MBI —
TIIOOYIIMHOBYIO.

OcraBmytocsi mocie BTOPOro (DMIIBTPOBAaHMS MBIIICYHYIO KalIMIly TepeHecTH B (apdopoByro darieuky,
3aJUTh TPOWHBIM OOBEMOM BOJABI M KUIATHTH B TedeHHe 30 MuHYT. [IpH 3TOM OCTaBHIHMIACS B MBIINICYHON TKaHH
0eJoK capKOJIEMMBI KOJUIareH IEpeXOJUT B JKeNaTWH. ['opsumii pacTBOp HpodMIBTPOBATH dYepe3 OyMasKHBIHA
GUIBTP, OXJIAAUTE. DTO TPEThs (HPAKIIKS OCIKOB MBIIII] — OCIKH CApKOJIEMMBI.

C ueJpto nonydyeHus: 6e30enNKoBOro GpuiIbTpaTa Al OTKPHITHS SKCTPAKTHUBHBIX U MUHEPaJIbHBIX BEIIECTB K 15
MJI BOJJHOT'O 9KCTpakTa (repBas ¢pakius) 100aButh 5 karenb 10%-Horo pactBopa yKCyCHOW KHCJIOTHI X HarpeTh JI0
kunenust. OXJaauTh U MpOQUILTPOBATS.

Pa6ota 2.MccnenoBanue 6e1K0B MbIIIEYHONH TKAHH
Xona pa0oThl.

A. AnbOymuHoBasi ppakums

B 5 mpobupok ormepuBator mo 10 Kamemb BOJHOTO SKCTPAKTa MBIIMICYHONW TKAaHW M TIPOAEIBIBAIOT
CJISIYIONINE PEaKIUH: OMYypeTOBYIO, PEaKIMI0 OCAXJICHHS C CYyIb(OCANUIMIOBON KHUCIOTOWH i OOHApY>KCHHS
6enka; peakyun Poist, Muiiona, AnaMkeBUYa - IS U3y4EeHUs] aMUHOKHCIIOTHOTO cocTaBa Oeka.

Pe3ynbraThl 3aHOCAT B TaOJHILy, AENAIOT BEIBOJIBL.

b. I'nobdyannoBas ¢ppakums

s oOHapyskeHHsT OENKOB 3TOH ()PaKIKUK HUCIONB3YIOT OMYPETOBYHO PEAKIHI0 U OCAJ0YHBbIC PEaKIIUH,
XapakTepHbIe I TNIOOYIMHOB. AMUHOKHCIOTHBIM COCTaB M3Y4alOT C IIOMOINBIO IIBETHBIX peakiui. B mects
npobupok oTMepuBaoT 1Mo 10 Kamemp COJEBOTO 3KCTPaKTa M IMPOAETHIBAIOT OMYypETOBYIO PEAKIHIO, PEAKIIHIO
®Domnst, MumoHa, AxaMKeBUYa, 0CaJOYHbIe peakiuu: 1)K IKCTPaKTy M00aBISIOT MO KaIUISIM JUCTHUTMPOBAHHYIO
BOJY JI0 MOSIBIICHHUSI MYTH WJIM OCaJKa HE PACTBOPUMBIX B BOJE IMTOOYIMHOB; 2) K IKCTPAKTy JOOABISAIOT pPaBHBIN
00BEM HaCHIIEHHOTO pacTBOpa Cysb(hara aMMOHUS — NP MOJIYHACHIIIEHUH 3TOH COJIBIO TJIOOYJIMHBI BBIMAIAIOT B
0CaJIoK.

Pe3ynbTaThl 3aHOCAT B TAOJHILY U JICNIAIOT BBIBOJIBI.

B. Besaku crpombl

C pacTBOpOM KeNaTHHA MPOAEIBIBAIOT JUIs OOHAPY)KEHHS €T0 OMYPETOBYIO PEaKIHIO M OCAJOYHYIO PEAKIHIO
¢ Cynb(oCaTUIIMIOBOM KHCIOTON. 3aTeM M3y4aloT aMHHOKHCIIOTHBIN COCTaB ¢ TIOMOIIbI0 peakiuii @oist, Mumiona,
AnamvxeBrya. Pe3ynbTaThl 3aHOCST B TaOJNHILy U IETAI0T BBIBOBI.

BeJIKu MbIIIEeYHO! TKAHU

HasBaHue OcapoyHble peakuum LiBeTHble peakumun BbiBoAbl
dpakumm buypeToBas donsa MwunnoHa | Agamkesu
ya

1. AnbbymunHoBas
(sogHan)

2. TnobynnHosas
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(conesoi
3KCTPaKT)

3.
HepacTtsopumasn
(6enku cTtpombli)

Pabota 3. O0Hapy:KeHHEe IKCTPAKTHBHBIX H MUHEPAJILHBIX BelIeCTB MbIIIII

Xon padoThI.

A. OtkpbiTHe KpeaTHHMHA. B mpoOupky Hamute 10 kamens 6e36enkoBoro ¢wibtpara. /lo6aButh 1 mi
10%-Hor0 pacTBOpa TUAPOKCHA HATPUS U 5-8 Kalelb HACHIIEHHOT'O PacTBOpPa MUKPHHOBOH KUCIOTH. OTMETHTH
[BET TOSBISIOIIErocss oOKpammBaHui. OOBSICHUTh, KaKoe BEIIECTBO JaeT HaOiioJaeMoe OKpalluBaHHE C
MUKPUHOBOI KHCIIOTOM.

Bb. OTKpbITHE MOTOYHONH KHCIOTHI. B mpobupky Hamuth 10 xanens peakruBa Y dderpmana u mpubOaBiIaTh
o KaruriM 6e30enKoBbIi (GuibTpar. OTMETHTH IBET MOSBIIAIONIEIOCs OKpamBaaus. Ha 4To oHO yka3piBaeT?

B. OOnapy:keHHe MHHepPaJBLHBIX BellecTB. B Tpu npoOupkm Hamute mo 10 xamens 06e30emKOBOTO
¢unpTpara. B mepByro mpoOupky mo6aBute 1-2 Kammm HHUTpata cepeOpa. Bo BTOpylo — HECKONBKO Kareib
MOJHMOJICHOBOTO PEaKkTHBa, B TPEThIO — HECKOJBKO Kamelb Xjopuzaa Oapus. Pesymprarel 3aHecTd B Tabmumy u
C/IeNaTh BBIBOJIBL.

IKCTPAKTHBHBIE BelIeCTBA MBIIIII]

HasBaHue paboTbl Uccnepgyemblii maTepuan, Habntopaemble BbiBOAbI
peakTuBbI pe3ynbTaTbl

Temal4.
OcHallleHHe 3aHATHS .
PeakTuBbl. AMMOHHI IIaBEIEBOKUCIIBINA, HACHIICHHBIH PAacTBOpP; MOJMOICHOBBIN PEAaKTHB; THUIPOKCHI HATpHS,
10%-ub1i pacTBOp; cynbdar mean, 1%-Hb pacTBOp; cynbdocanmunuiaoBas kuciora, 20%-HbIH pacTBOp; PEaKTHB
@onst; peaktuB MuIOHA; cepHasi KHUCIOTa, KOHIGHTPHUPOBAaHHAs; cepHast kKucioTa, 0,5%-HbIii pacTBOp; yKCcycHas
KHCIIOTa, KOHIIEHTpUpoBaHHast; puBanod, 0,1%-HbIil pacTBOp; aneratHsli Oydep, 1 H (pH=5,5).
Oo6opynoBanne. KonOrl, mpoOupky, muIeTkd, GpapPopoBeie Yamky, OyMakHble (QUIBTPHI, MEPHBIC MIIHHIPHI HA
25 M.
Matepuan. KoctHas TkaHb, MOYa HOpMaJIbHAs U TATOJIOTHYECKAS.

Pabora 1.M3yyenune XuMH4eCKOT0 COCTaBa KOCTHOW TKaAHU

KocTtHast TkaHb cocTouT U3 MuHepaibHBIX BemecTB (50-60% ee macchl), opranndeckoro emectBa (30%) u
Bonbl (10-20%). Ckener — riaBHoe aeno ¢gocdopa u Kalbls. Y B3pOCIOro 4eJOBEKa B CKEJIETEe COCPEIOTOUCHO
oxouo 1200 r kanbius. 530 r pocdopa, 11 r maraus. Oprannyeckoe BeiecTBo Ha 95% COCTOMT U3 KOJUIareHa.

A. O0Hapy:KeHHe HEOPTaHMYeCKHMX COCTABHBIX YaCTell KOCTHOM TKAHU

Heoprannueckue BemiecTBa M3BJIEKAIOT U3 KOCTHOW TKAaHM PAacTBOPOM CEpHOW KHCIOTHL. C 3TOH LEnbio B
KOJIOy TIOMEMaloT 5 T KocTHOH TkanHu. 25 mi 0,5%-HOro pacTBOpa CEpHON KHCIOTHI M OCTABISIOT CTOSTH HA 24
yaca.

Xoa padoTsl.

OtkpoiTHe cojeli kaapuusa. K | MI CepHOKHCIOTHON BBITSDKKH MpUOaBUTh 1-2 Kamiu HaCHIIEHHOTO
pacTBOpa IaBEJIEBOKUCIOT0 aMMOHU. BhImagaeT HepaCTBOPUMBIN 0CaJ0K IIaBEJIEBOKUCIIOTO KaJIbIIHS.

OtkpbiTHe coJsieil MarHusa. JKuakocTh, TONYyYEHHYIO I@IpH TPOBEACHHWH TpeApaymieil  paboTsl,
npopuIbTpoBaTh M K (MIBTpaTy A00aBUTh 2-3 KaliM KOHIIEHTPUPOBAHHOTO pacTBOpa aMMuaka. Beimamaer
HEPaCTBOPHUMBI 0caoK (OCcHOPHOKUCION aMMHAKMATHE3HU:

MgHPO, + NH,OH — MgNH,PO, + H,0O

OtkpoiTHe coueil ¢ocopHoii kucaoTel. B mpobupky Hamute 10 Kamems MOTHOJCHOBOTO PEaKTHBA,
JI00ABUTH paBHBIA 00BEM CEPHOKHCIOTHON BBITSDKKHA M KUILITHTB IO TIOSBJICHUS JTUMOHHO-KEITOTO OKPAILTHMBAHUS.
[pu oXJTaXIeHUH BBIMAAET KeAThIA 0canok hochopHo - monubaeHoBokucioro ammonus: (NHg)zPO4*12M00O;.

b. U3yuenne aMMHOKHCJIOTHOIO COCTaBa 0CCeMHA (0CCenHA)

OcraBmryrocst mocine 00pabOTKH CEPHOM KHCIOTONW OPTaHUYECKYIO YaCTh KOCTHOM TKaHU KUIISTHTH B TCUCHUC
15 muryT ¢ 20 M TUCTHIUTUPOBAHHOW BOABI. C TOIy4EeHHBIM DPAacTBOPOM MoOcCie (PUIBTPOBAHUS BBIIIOJIHHUTH
peakuuu s oOHapykeHus Oenka (OuyperoBas, peakius ¢ Cyab(OCATUIMIOBON KUCIOTON) U A U3YUSHHS €To
aMUHOKHUCIIOTHOTO cocTaBa (peakiuu Doist, MuiioHa, AjaMKeBU4a).

Pa6ora 2. KayecTrBeHHasi npo0a Ha cy1b()aTHPOBAHHBIE IVIIOKO3AMHUHOIINKAHBI B MOYe

3I0pOBHIi YEIOBEK 3a CYTKH ¢ MOYOH BhIAeseT 10 MI TIMKO3aMUHOTIIMKAHOB. Beln4nHa 3KCKpeIy 3THX
OMOTIOIMMEPOB MOXET TOBBIMIATECA TPU pPEBMATH3ME, MMOJNUAPTPHUTAX, XUPYPTHUSCKUX TpaBMax, a TakkKe NpH
HACIICICTBEHHOH MAaTOJIOTUU — MyKOIoIucaxapumo3ax. [Ipu HeKOTOpBIX (popMax MYKOIOJIUCAXAPUI030B y JCTEH B
CYTKH ¢ MOYO# BhIensercs 10 S00 Mr 1 BeIle Cyab()aTupOBAHHBIX TIHKO3aMHHOTIIHKAHOB.
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Tpunyun memooa. CynbdatupoBaHHBIE TIUKO3aMUHOTIHKaHBI Tipu pH 5,5-6,5 crmmocoOHBI KOJIMYECTBEHHO
B3aMMOJEICTBOBATH C PUBAHOJIOM, YTO COIPOBOXKIAETCS IOMYTHEHHEM PAacTBOPA.

Xon padorel. B nBe mnpoOmpku BHecTH Tmo0l-1,5 M mpodunbTpoBaHHOW MOYM (MM pacTBopa
XOHAPOUTHHCYIb(hATa) U 1Mo 5 Kamenpb areraTHoro Oydepa. B omHy m3 mpoOmpok (ombiT) mo0aBUTE 5-6 Kameib
pactBopa puBaHONa. IIpoOmpkn cpaBHHTHP Ha TeMHOM ¢(oHe. Moda, comepxamas CyiIb(aTupOBaHHEIC
TITIOKO3aMUHOTIIUKAHBI BBIIIIE HOPMBI, MyTHEET (TI0JI0KHUTENbHAS Pooda).

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

3a/1atW)

OIIK-2 Cnoco0eH npuMeHSITH 3HaHUS 0 MOP(}oPYHKIHOHATHHBIX 0COOEHHOCTAX,
(pu3non0ruYecKuX COCTOSTHUAX U MATOJIOTHYECKHUX NPOLECCAX B OPraHU3Me
4YeJI0BeKA J1JIs1 pelieHus npogeccuoHalbLHBIX 32124

3HaTh OMOXMMHUYECKHE TPOIIECCHI, MPOTEKAIOIINE B OPTaHN3ME YETIOBEKa

Yw™mers MHTEPIIPETUPOBATH MOTyYeHHBIE MaTepHaITbl (Ha MpuMepe OMOXUMHUYECKHX aHATTN30B
KpOBH, MOYH, U T.I1.).

Bnaners HaBBIKAMU  MOJICTTUPOBAHHUS  OMOXMMHYCCKUX  aHAJU30B MPH  Pa3IMYHBIX
MATOJIOTHIECKUX 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 Opranuzanuy O0eiKoB: IepBUYHAS, BTOPHYHAS, HAJBTOPUYHAS, TPETUUHAS H
YeTBEPTUYHAS CTPYKTYPBI, JOMEHBI, HAIMOJICKYJISIpHBIE CTPYKTYpBL. CBsI31, MOAJEPKUBAIOIIHE
CTPYKTYpPHI Oelka: TUCynb(UIHbIEe, HOHHBIE, BOJIOPOIHBIE, THAPOhOOHBIEe. B3anMoCBsI3b
CTPYKTYpHI U QyHKIMH. JleHaTypanus 1 peHaTypanusl.

4. OyHxnum OENKOB: CTPYKTYpHAs, KaTATUTHYECKasl, TPAHCIIOPTHAS, PELIENTOPHAS, PETYJISATOpHAs,
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. ddexr bopa. Pois 2,3-6uchochornmmuepara.

7. Poab MpOTEOMHKH B OlLIEHKE MATOJIOTHYECKUX cOocTOsiHMA. [ToHsTHE 00 a30THCTOM OanaHce.
[epeBapuBaHue U BcachbiBaHHUE MUMIEBLIX OSIKOB. [IpoTerHA3BI KETy I0YHO-KHIIIEYHOTO TPAKTa:
NETCUH, TACTPUKCUH, PEHUH, TPUIICUH, XMMOTPHIICHH, 3K30MeNTHAa3bl. [ acTpoMHTeCTHHAIEHBIE
TOPMOHBI, UX poJib. bakTepranbHOe paciierieHue HEBCOCABIINXCS B KMILIEUHUKE aMUHOKHUCIIOT.

8. BoaopacTtBopuMbIe BUTAMUHBI (THAMHH, pUOO]IaBIH, HUKOTHHAMH/I, TMPUAOKCHH, TAHTOTCHOBAS
KHCJIOTa, KoOalaMHUHBI, (OTHEBasi KUCIOTa, OMOTHH), KaK peAIIeCTBEHHUKHA KOPepMEHTOB.

9. XKwupopacrtBopumsie Butamussl:A, D, E, K, F u ux 6uonorudeckas ponb. [I[poBuTamMuHbI, aKTHBHEIE
¢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
temneparypsl 1 pH cpensl. Exununpl aktuBHOCTH hepMeHTOB. CriemupuIHOCTD ASUCTBHS
(bepMeHTOB.

11. Kodakropsl 1 kopepMmeHTsl. MHrnOMpoBaHne akTHBHOCTH (hepMEHTOB: 00paTuMoe, HeoOpaTUMoe,
KOHKYPEHTHOE, HEKOHKYpEHTHOe. Perymsiums ckopocTeld CMHTe3a U pacrnajia GepMeHTOB.
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

Wunykuus u penpeccus cuHTe3a pepMeHTOB.

KommnaptmenTanus pepMeHTOB. AJutocTeprudeckas peryisnus. MHrnonpoBanye mo IpruHITUITY
oOpatHo# cBs3u. KoBaneHTHast Mogudukanus GepMeHTOB: OTpaHUYCHHBIH IPOTEOIIN3
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.

XHUMHYeCKOe CTPOCHHE TPUAIMITIIUIIEPOIOB, TTHIEPO(HOCHOTUIHIOB, CHUHTOIHUITHAIOB,
cTepouaoB. JIMMUAHKINA cOCcTaB OMONIOrHYecKuX MeMOpaH. AMGHUHIbHAS TPUPOIa MEMOPaHHBIX
JUMUAOB.

TexydecTs MeMOpaH, BIASAHNE HA HEe JKUPHOKHACIOTHOTO COCTaBa MEMOPaHHBIX JIMITHIOB,
TIOJTMBAJICHTHBIX KaTHOHOB, XoecTepoia. MemOpaHHbIe O€IKH: HHTErpaIbHbIE U
nepudepudeckue. Acummerpust MemOpan. Coopka meMOpaH.

MuKpoTpaHCIIOPT: TACCUBHEIHN TpaHCTIOPT (TIpocTas M obnerdeHHast qudy3us), 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 TIOCPETHUKOB:
IMKITAYECKUX HyKICOTH/IOB, HHO3UTONTprbOoCchaTa, muarmrinmepona. Poms Ca?*. Buusl
IMPOTECUHKNHA3. MeTa60anecm/Ie HU3MCHCHUA B OTBCT Ha CUTHAJIbHBIC MOJICKYJIbI.
BayTpukieTouHas nepenaya CUTHajia.

OOMmeH ¢ okpykatoreit cpenoil. [lepeBapruBaHie OCHOBHBIX MHIIEBBIX BEIIECTB (KUPOB, OEIKOB U
yrieBoioB). Merabonu3m: anabonuveckue, katabommueckie u aM(puOOINIEeCKUE PEaKIINH.
Crenuduyeckue u obmue mytu katabonusma. OKUCTUTENBHOE JeKapOOKCHITUPOBaHUE
MUPOBUHOTPATHON KHACIOTHI: CTPOSHHUE MTUPYBATACTHIPOT€HA3HOTO KOMITIeKca ((DepMEeHTHI 1
KO(hepMEHTHI).

Huxin nrumorHON KHCTOTH (TTKI Kpebca): mocme1oBaTenbHOCTE PEAKITNil M XapaKTePUCTHKA
¢depmenToB. Peaknus cyocTpaTHOTO (hocoprimpoBaHsl B IUKJIIE JIAMOHHON KUCIIOTHI,
MaKpOIPTrUYECKHe COeTMHEHN. DHEpreTHIecKas U mactudeckas pyHkuuu mukina Kpeocea.
PCFYJ'IHHI/ISI AKTUBHOCTHU NMUPYBATACTUAPOTCHA3HOTO KOMITJIEKCA 1 IIUKJIA JIMMOHHOM KUCJIOTHI.
Knaccudukanus okcuaopeayKTas: OKCUAa3bl, IeTHIPOreHas3bl, MIEPOKCHIa3bl, OKCUTEHA3BI.
MuTox0HIpHATHHBIE © MUKPOCOMAIILHBIE MOHOOKCHTEHA3BI: CTPOSHHE U OHOJIOTHYECKas pOIb.
Opranau3zaiyst JeIXaTeIbHON 1IeTTH MUTOXOH/IPHIA: MYJTbTU(EPMEHTHBIE KOMIUIEKCHI, TIEPEHOCUUKU
ANEKTPOHOB. XeMuocMoTHUecKas Teopus. OOpa3oBaHHe 1 UCTIONIB30BaHHUE AIIEKTPOXMMUYECKOTO
norennmana (AuH"). Iporonnas AT®-a3a u TpaHCIIOPTHBIE CHCTEMBI MUTOXOHIPHIA.
OxucnurensHoe hochopunuporanue, kodadduruent P/O. [pixarenbHblii KOHTPOIb. UHIHOUTOPHBI
JIBIXATEIFHOM 1ENH U Pa300IIUTENN C OKHCIUTEIHHBIM (ochopruInpoBaHreM. JHEPreTHIECKUH
00MeH M TeIUIONPOAYKIIHS.

AxTuBHBIE POPMBI KUCIIOpOa: 00pa3oBaHKe, TOKCHUecKoe nelicTBue. [lepekncHoe okucieHne
MEMOpaHHBIX JTUMHIOB. MeXaHNW3MBI 3aIIUTHI OT TOKCHYECKOTO JIEHCTBYSI KHCIOPO/Ia.
[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
CUHXPOHHM3allNU MBIIHNECYHOI'0 COKpalICHUA U INTMKOTCHOJIN3a. I muKoreHo3ml.

['mukonu3: mocnenoBaTenbHOCTh peakuuil. [ mukonuTudeckas okcuaopeaykuus. CyocrpatHoe
dochopuupoBanue.

KiroueBbie peakiyu TiIrOKOHEOTeHe3a U ero OMOJIorHYeckoe 3HaYeHre. AiocTepryecKast
perymsinus GepMEHTOB INIMKOJIU3a U TIIOKOHeoreHe3a. Ponb ¢ppykTo30-2,6-6ucdocdara.
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Peaxnmu neHTo3o0¢ocdaTHOro myTH IMpeBpanieHus rioko3sl. O0pa3oBaHNe BOCCTAHOBUTEIBHBIX
9KBUBAJICHTOB U p1003bl. YeTHOUHBIE MEXAHNU3MBI IIEPEHOCA BOCCTAHOBUTEIBHBIX SKBUBAIECHTOB
U3 IIUTO30JIs1 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.

buronoruueckas ponb 0-, ®- ¥ IEPOKCUCOMAIIEHOI'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
OmoJTormuecKas poiib.

CuHTe3 U pacna] TPHALWITIUIEPOIOB U MUIEepodhochHONUIHI0B: TOCIESA0BATEILHOCTD PEAKIIUH.
Paznuuus cunre3a TAI' B meduenu u xKupoBoit TKaHu. B3aumornpesparienue
rimnepodoconunuos. KupoBoe nepepoxxacHne nedeHu. JIMnorpomnasie GakToOpHI.

CuHTe3 xoecTeposa; peakuui 00pa3oBaHUsl MEBAIOHOBOM KHCIIOTHL. Peryssiuus akTHBHOCTH
I'MI'-KoA-penykra3sl. DKkckpenus xonectepoia. JKemrdHsle KUCIOoTH (TEpBUYHbBIE U BTOPUUHBIE).
TpaHCTIOPTHBIE TMTIOTIPOTENHBI: CTPOeHHE, 00pa3oBanue, GyHKIMH. Anodenku. Poib
JTUTONPOTENHINTIA3HI U JISHUTHH-X0JIecTepuH-anTpanchepass (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
KaTEeTCUHOB. Je3aMUHNPOBaHNE AMUHOKHCIIOT: PAMOE (OKUCIUTEIbHOE U HEOKUCIUTEIBHOE),
HenpsiMoe. TpaHcaMuHHpoBaHUE. AMUHOTpaHC(epasbl, UX UCIOIb30BAHUE B SH3UMOIUATHOCTHKE.
O0e3BpeKMBaHNE AMMHUAKA: BOCCTAHOBUTENFHOE aMUHUPOBAaHUE 2-OKCOTTyTapaTa U CUHTE3
riryramMuHa. OpHUTHHOBBINA IIUKJ CHHTE3a MOYEBHHBI. TpaHCIIopT aMmMHaka. [ JIl0Kk030-aaHUHOBBIH
LUK ¥ TPAHCIIOPT IIyTaMHUHA. | nnepaMMoHreMHN. [ yTaMHHAa3a MOYeK, KOMIIEHCAUs alli03a.
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,
KIIMHUYECKOE 3HAUYCHUE ONPEIEIICHUS B MOYE U IUIa3Me KPOBH KpeaTHHA U KPEaTHHUHA.
[3-aaHWHOBBIE AUTIENTUABI: KAPHO3WH U aH3EpHH, UX Onojormyeckas posib. OOMeH GeHnIaIaHHa
U Tupo3uHa. OeHWIKETOHYpHSl, AJIKaTOHYpHS, ansOnHN3M. OOMeH TpuntodaHa.

Crpoenue, cBoiicTBa M QYHKIIMU HYKIIEHHOBBIX KHCIIOT. [IpecTaBiene o OMOCHHTE3e TypHHOBBIX
HyK1e0TU10B. Posib @PII®. ITpoucxoxaeHue aToMoB IIypuHOBOro koisbna. UM® kak
npenmectBeHHUK AM® n 'M®. Perymnsinus cuHTe3a MyprHOBBIX HYKJIeOTHI0B. KaTabommsm
ITypUHOBBIX HYKJIEOTHIOB. [IyTH pereHepanum myprHOBBIX HyK1€0THI0B. Hapymenus
MeTabonr3Ma IMypuHOB: mojarpa, cuaapom Jlema-HaiixaHa.

CuHTe3 TUPUMHINHOBLIX HYKIeoTU10B. CHHTE3 JIe30KCUPUOOHYKICOTH IOB. Kcions30Banme
MHTMOUTOPOB CHHTE3a Ie30KCUPUOOHYKICOTHIOB B XHMHUOTEPAIMHA OHKOJIOTHYECKHX
3aboneBanuii. Perymsinust cuaTe3a mupuMUIMHOB. KOHEUHBIE MTPOIYKTHI paciajia MUPUMH/ITHOB.
Hapymienus Metabonu3mMa MUPUMUAIHHOB.

Penmukanus. Crpoenue perumnkarusHoi Buiku. JJHK-nonmumepasa. JIHK-nuraza. @parmMeHTs
Okxka3zaku. [lerpananus u penapanus JJHK.

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

Oranbl cuHTe3a OenKa (MHHUIUALINS, SIOHTaIMs], TepMuHaIws). [locTTpaHCcIsoHHas
moudukanus. Goxnuar. KoBaneHTHbIE TpeoOpa3oBaHus paJuKaIoB aMHHOKHUCIOT. MTHrHOUTOPEI
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CHHTE3a HyKJICHHOBBIX KUCIIOT U Oenka. Perynsius MaTpuaHbIX OMOCHHTE30B.

Cunre3 6emka Ha IpUMeEpe CHHTe3a reMorioonHa. OOMeH kene3a. I eMoriIoOnHOIaTHH.
Kenezonepunurasie anemun. Pacnan remoriioOnHa B TKaHAX: oOpa3oBaHue OMIMPYOHHA, €ro
JalbHeHIe npeBpaieHus; Cyap0a >KeTYHbIX TUTMEHTOB.

OO0mue peAcTaBIeHHS O KENTyXe U €€ BapuaHTax (TeMOIMTHIecKas, 00TyparroHHasi,
MIApPEHXNMAaTO3HAas; )KeITyXa HOBOPOXKICHHBIX). JlMarHOCTUYEeCKOe 3HAUEHUE OMPEEIICHUS
OnnpyOrHA M IPYTUX KETYHBIX MTUTMEHTOB B KPOBU M 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).
Baxneiimme npecTaBUTENH TIIMKOMPOTEHUIOB IIa3MBI KPOBH: TAITOTTIOONHBI, HHTEPPEPOHBI, 0~
AHTUTPUIICHH, 0-()eTOMPOTENH, IMMYHOTIIOOYINHBL. DEepMEHTHI ITa3MbI: «COOCTBEHHBIE» U
MOCTYMAIOIINE MTPH MOBPEKACHUH KIIETOK. [lnarnocTrieckas IeHHOCTh aHau3a (pepMEHTOB
rra3mbl. HeOenkoBbie opraHngeckne KOMIIOHEHTHI TIa3MBbl.

Baxneiiue azoTconepxaliye coeIMHEHNsI KpoBU. MUHEpallbHbIE BEIIECTBA KPOBU:
pacnpezaeneHre Mex1y MIa3Moi U KIeTKaMH; HOpMalbHbIe TUana30Hbl KOHIEHTPAIUi
BOXHENIINX U3 HUX. DOPMEHHBIE JIEMEHTHI KPOBH.

OcoOeHHOCTH MeTa0OoIM3Ma B SPUTPOLIUTAX U JIeHKormTax. 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. OOmas xapakTeprcTHKa OTAETbHBIX TanoB. Kinaccudukaiys 1 HOMEHKIIATypa
(hakTOpOB CBEpTHIBaHUS KPOBU. KackaaHbI MEXaHU3M aKTUBAINHN (EPMEHTOB, YIACTBYIOIINX B
npoliecce reMocrasa.

[IpeBpanienue pubpuHorena B GpudpuH, oOpazoBanue Tpomba. PUOPUHOIN3. AKTUBATOPHI
TUTa3MUHOTEHA U TIPOTEONIUTHYECKUE (DEPMEHTHI KaKk TPOMOOIUTHIECKHE JIEKApPCTBEHHBIE CPE/ICTRA.
Ponp ButamuHa K B cBepThIBaHNHN KPOBH.

I'opMoHanbHas perymsiys Kak MEXaHH3M MEXKIIETOUHON M MEXKOPraHHON KOOpAWHAIIMK O0OMeHa
BemiecTB. KIeTKU-MUIIIEHN U KIIETOYHBIE PEIeTITOphl 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
¢opMm BuTamuHa D. I'opMOHBI 1TO1KeITy 109HOI Kene3bl. CTpoeHHe, MEXaHU3M JISHCTBUS
WHCYJIMHA, TIIIOKaroHa. buocnHTes u pacnaj ajpeHaluHa.

I"'opMOHBI KOPBI HAATIOYEUHUKOB: MUHEPAJIO- U TIIOKOKOPTUKOHU KL [10T0BBIE TOPMOHBI: MYXCKHE
1 )KeHCKHe, BIUSIHUE Ha 0OMEH BelecTB. [ umnep- v THmonpoayKius TOpMOHOB.

Buonoruyeckas posib BoJbl, €€ pacipesie]ieHue B Oprann3Me, MoTpeOHOCTh, OCHOBHBIE HCTOYHHUKH,
MYTH BbIIeNeHUs. Perynsius BogHOro oOMeHa: albJI0CTEPOH U Ba30MPECCHH, CHCTeMa PEHHH-
aHTHOTEH3MH-AIB/IOCTEPOH; aTpUONeNnTHH A 1 aTpuornenTiH B. bamaHc Boabl 11 ero BO3MOKHBIE
HapyLIeHHUs, CBA3b C 0OMEHOM MHHEPAJIbHBIX BellecTB. buoxnmuueckue MexaHHU3Mbl
BO3HUKHOBEHHS TOYEYHON TUTIEPTOHHUH, OTEKOB, IETHIPATAIIH.

CsoiicTBa 1 coctaB Mouu. Opranndeckue KOMIIOHEHTHI HOpMallbHOW MouH. [laTosnorndeckue
COCTaBHbIE YaCTH MOYH, METOABI UX 0OHapyxeHus. [IpoTennypusi, ToKo3ypus. ModeBble KaMHH.
®apmarieBTHUECKas OnoxumMus. [I[puMeHeHre OMOXMMHYECKNX 3HAHUN 1 METOJIOB B TEXHOJIOTHH
JIEKapcTB, (hapMaleBTUIECKONH XUMUH, (PapMaKoJIOTHH.

Hcnonb3oBanue pepMEHTOB B MEAUIMHE U (papMalieBTUIECKOIN MPOMBILITICHHOCTH. broxumus —
OCHOBa OHodapmanuu.

JlexapcTBa Kak uyxepoanbie coenuHeHns. Cyap0a JIekapcTB B opraHu3me (BCachIBaHUE,
COOCTBEHHO MeTa00JIN3M, BBIBEICHHE TN HAKOIJICHHE).
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67. ®da3pl MeTabOIM3Ma JICKapCTB: MOAU(DUKALINSA U KOHBIOT ALl

68. OcHOBHBIC 3aKOHOMEPHOCTH METa00IM3Ma OMOTEHHBIX W 1y KEPOHBIX JIEKAPCTBEHHBIX CPEJICTB.

69. Posb MUKpOCOMAITLHBIX (PEPMEHTOB B MeTab0JIM3ME JIEKapCTB. MUKpOCOMaTbHAS
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 sx3ameny (OIIK-2):

1. IIpu psaae nHpeKUUOHHBIX 3200/1eBaHII HAa0II0AaeTcsl NepBUYHAas runepnporenHemus. [louemy
NPH ITHX COCTOSTHUSIX NMOBBILIAETCS] KOHUEHTPALUs 00111ero 0ejKa niasmMbl Kpopu?

Jlns oTBeTa Ha BOMIpOC:

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-peakTHBHEBIN 00K, TanTorI00uH, ol-aHTUTpUIICHH, PUOPHHOTEH U 1Ip.

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.
Henocratok kHciIiopoaa, Tak ke KaK ero HM30bITOK, ryoureieH ajias TkaHeii. Kakum o0pazom
peryaupyetcs KonyecTBo Oy, 10CTaBIIeMOr0 B TKAHN B COOTBETCTBHHU € MOTPEOHOCTAMH KJIETOK
B KHcJopoae?

[Ipu oTBeTe 0OBsICHUTE:

a) uto Takoe 3¢ ekt bopa;

0) kak cBs3aH 3TOT 3P (DeKT ¢ MeTabOIMYECKON aKTUBHOCTBIO TKaHEH; MPUBEAUTE MPUMEPHI PEakinid, B
KoTopbIX BoAEseTcs COy;

B) KaK U3MEHHUTCS KOJMUYECTBO MOCTYMAIOIIEro B TkaHu O MpH ankaiose.

OrtBert: a)6) Bausuaue pH Ha cpoacTBO reMOrioONHA K KUCIOpOoly HOCUT HazBaHue d(pdexta bopa. [Ipu
3aKHCIICHUH CPEJIbl CPOJCTBO CHMXKACTCS, TIPH 3allie/lauuBaHUN — IOBBIIIACTCSI.

[Tpy noBbIlIEHNU KOHLIEHTPALUK POTOHOB (3aKHUCIEHUE CPE/bl) B TKAHAX BO3PACTAET OCBOOOXKICHUE
KHCJIOpOJIa U3 OKCHIeMOoriioorHa. B jierkux mocine yjaneHus yroisHoi Kuciotsl (B Buae CO;) 13 KpoBU
¥ 0JTHOBPEMEHHOM YBEJIMYEHHH KOHIIEHTPAIMK KHCI0PO/a BLICBOOO K 1at0Test HOoHbI H' 13 reMorno6una.

Peaknust B3anMoeicTBUSL KACIOPOa C TEMOTIIOOMHOM YITPOIIIEHHO UMEET BUI:

Tkanm

H-Hb+ Op *————, Hb-O2 +H*

Jlerkmne
H3menenue cponcTBa reMOriao0rHa K KUCIOPOAY B TKaHSAX M B JIETKUX NMPH M3MEHEHUHM KOHIICHTPAIIUU
nonoB H' u O, 06ycioBineno KoHGOPMALMOHHBIMU MEPECTPOKaMH TJIOOMHOBON YacTH MOJIEKyJbl. B
TKaHAX Molekyna O, OTPhIBAETCS OT XKeJe3a U HOHBI BOJIOPOJIa IPUCOSTUHSIOTCS K OCTaTKaM THCTHINHA
(rmo6uHOBO#M wacTH), o0pa3sys BoccTaHOBIeHHBIH remornodowH (H-Hb) ¢ HuskuMm cpoictBoM
KHuCIOpoay. B Jerkuxmnocrynaronuii B OOJBITHUX KOJIMYECTBAX KUCIOPOJ "BRITECHICT" HOH BOJIOPOA U3

CBs3U C OCTAaTKOM I'HCTHAHHA reMOrjI00MHOBOI MOJICKYIJIBI.

B) AJIKal03 — 3TO CIBUI KHCIIOTHO-OCHOBHOTO COCTOSHHS B CBSI3M C OTPULATENBbHBIM OasiaHCOM
BOJIOPOIHBIX HOHOB, T.C. pH YMEHBIIEHUT H-nonos B KpPOBH.
KonnenTpamuss BOAOPOAHBIX HMOHOB B KpoBW omperensercs, Bo-mepBblX, [HyCOz] mmum pCO,,
BBIBOAMMOTO B OOJbIIEH WIIM MEHBIIECH CTENEHW Yepe3 JIErKHe, — JbIXaTellbHasl, WIH peclupaTopHas,

KoMIOHeHTa. Bo-BTopwix, comepkanune H+ ompenensiercs kouueHtpamuein OukapOonara (HCOj), He
BBIJIETISIEMOTO Yepe3 JIETKHe,— HebIXaTeIbHas, WIH HepecpaTopHas, KOMIIOHEHTa. AJIKano3 MTPUBOIUT
K CHIDKEHHIO CPOJICTBA TEMOTJIOONHA K KHCIIOPOLY U B UTOT'€ K THITOKCHHU.

3. IlanmenTa ¢ kan00amMu Ha 00J1b B IPYAN B TedeHHe 3 JHell rOCIUTAJIM3UPOBAJIN ¢ MOA03PeHHEM
Ha HHPAPKT MUOKapaa. Pe3yIbTaThl 0MOXHMHUYECKOT0 aHAIN3a KPOBH MOATBEPIMUIN THATHO3.
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OnumuTe MeTo YH3UMOIUATHOCTHKH U OOBSICHUTE:!

a) Kakme OCOOCHHOCTHM CcOCTaBa M pachpeiciiecHus (EepMEHTOB JIeKaT B OCHOBE MeETOAa
SH3UMOANATHOCTUKY;

0) aKTHBHOCTb KaKuX ()epMEHTOB U3MEHHIIACH B KPOBH MAIlICHTA U KaK.

OTBeT: a) PH3UMOJNATHOCTHKA — ATO IOCTAHOBKA JMAarHO3a Ha OCHOBE MCCIIEN0BaHUS (epPMEHTATHBHON
aKTUBHOCTH B KpoBH. [IpmdeM HCIONB3yI0TCS MMEHHO MHIWKATOPHBIE ()epMEHTHI, KOTOPhIE B KPOBH B
HOpME OTCYTCTBYIOT M MOMAJAIOT B Hee BcieAcTBUE MoBpexkaeHus TkaHeil. 9to AcAT, AnAT, ITT, a-
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
YCTAHOBJIEHUSI ANArHO32 MPOBEAN TeCT HA TOJIEPAHTHOCTD K JakTo3e. boibHoMy HaTomak gaau 50
I JIAKTO3bl, pacTBopéHHoli B Boae. Yepe3s 30, 60 m 90 MuH B KpOBH ompee/isiii KOHIEHTPANUIO
[JII0OK03bl; KOHIEHTPALUs TJII0K03bI B KPOBH He yBeanuuwiachk. [IpuBenure BO3MO:KHbIE NPUYUHBI
MOJIy4eHHBIX Pe3yJbTATOB, apryMeHTHPYITe UX.

Jlitst aTOTO:

a) HANMIIUTE CXEMY PEaKIiu, KOTOpas MPOUCXOAUT C JIAKTO30M B KHIIIEYHHUKE, YKaKHUTE PEpPMEHT;

0) 00BsCHUTE, TOYEMY KOHIIEHTPAIXS TIFOKO3EI B KPOBH HE YBEITUIHIIACH.

OTBeT: a) B KUIIEYHUKE IO JCHCTBHEM (DepMEHTa JIaKTa3bl JIAKTO3a PACIIEIUIIETCS Ha TIIOKO3y U
rajJakTo3y.

0) Y manHoro peOeHka pepMeHT JlaKTa3a OTCYTCTBYET, IIOTOMY OH HE MOXKET PaCHUICILIATh MOJOYHBIN
caxap JaKTO3y U TJIIOKO3a B KHUIIEYHHWKe He oOpa3yercs. PeOeHOK wmcmbIThIBaeT ronof. Takke maHHBIN
YIJIEBO/ TMOJBEpraercsl cOpakKMBaHUIO B KHILICYHUKE MUKPOOMOTOH W BBIJENSETCS YIJIEKHUCIBIN ras,
KOTOPBII BbI3BIBACT y PeOCHKA HEMPHUSTHBIC OLIYILICHHSI.

5. T/IMKOreH M KUPHI UIPAKT POJib 3aNACHBIX (POPM HHEPreTHYECKOr0 MaTepHaia. YKa:KuTe
CXO/ICTBO M pa3jinyHe POJH IIMKOTeHA W KHPOB B 00ecleuyeHHU IHEpPrueil ;Ku3HeaesiTeJIbHOCTH
opraHu3zma.

st 00ocHOBaHUs OTBETA!

a) HaITMIIIATE CXEMBI KaTa0oIr3Ma TIIHKOTeHa U JKHPA;

0) cpaBHHTE dHEpreTUYecKuil 3 EeKT MpPoIEeccoB;

B) YKQ)XXHTE, B KAKMUX CUTYAIMSIX MPOUCXOTUT KaTabOJIM3M 3THX BEHIECTB, KAKHE TOPMOHBI YYaCTBYIOT B
PETYIALNN 3TUX TIPOILIECCOB.

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
kucnoThl. Kaxkaast >kupHast KHCIIOTa MOIBEPTaeTCs MpoIeccy [-OKUCIEHUS B MUTOXOHAPHUAX KieTokK. [Ipn
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) [1I0K03y MOTYT UCMONIL30BAaTh KaK MCTOYHHK DHEPrHH Bce KiIeTKH. OCOOCHHO OHA BayKHA JIJISl MO3Ta.
I'opMOH WHCYNMHMH CITOCOOCTBYET YTHIIM3AlMW TIFOKO3BI TKAHSAMHU (MBIIIEYHON, )KHPOBOH W TIEYEHBIO).
WucynuH BIUSET U HAa )KUPOBOM OOMEH ¥ CITOCOOCTBYET 3aIIacaHuIO )KHpa B )KUPOBOH TKAHU.

6. B 0oabHUILY 10CTaBJIEH Ye0BeK 0€3 CO3HAHUS ¢ MPU3HAKAMU AJTKOTOJIbHOT0 oTpaBieHus. [pn
JIA0OPaTOPHOM HCCJIeT0BAHNU KPOBH MOJy4YeHbI CJEAYION[UEe JaHHbIe:

Anxorois — 320 mr/an (HopMa 10 1 mr)

Jlakrar — 28 mr/mi (Hopma — 13 Mr/ )

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
5Toil peakiuu Heobxoxum kodepment HAJI', a OoH Bechb M3PAcXo/0BaH aIKOTOJIbIETHIPOreHa30l U
aNBJETUJICTHIPOTEHA301 TP JIETOKCUKAI[MKM 3TaHOJNa B TeYeHH. JIpyruxX HCTOYHHUKOB TIIOKO3BI B
JAaHHOM COCTOSIHMM HeT. AJikorosis Merabonusupyercst B medenn AJIlT 1o aueranbaeruja, KOTOPBIA
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3aTeM MeTa0OJIM3UPYETCsl  albJETMANETUAPOIeHa30d /0 YKCYCHOM KHCJIOTBI, KOTOpas 3aTeM
npeBpamaercs B aneTuiIKoA. AnetrnnKoA okucnsercs B mukie Kpebca u maeT sHepruro.

7. Y manmeHTa OOHapy:KeHa cTeaTopesi (BbIBellcHHe 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
mumnonpoTenHmma3on. T.e. yacts TAI pacmeriseTcs.

B) Ilomxenmynounas jkene3a BbLAEISIET (EPMEHTHI JMIasy, KOTOpas aKTUBHpYETCS IOJ [eHCTBUEM
JKEITYHBIX KUCIIOT. JKeTYHbIe KUCIIOTHI TaKKe YYaCTBYIOT B SMYJIbTHPOBAHHUH JKUPOB B KHIIICYHHKE.

r) PexoMmeHmanmuy no NUTAaHWIO: CHHU3UTH KOJHMYECTBO JXKHUPOB B pALOHE, NPUMEHATH IPENapaThl,
coJeprKallne MULIEBAPUTENbHbIC (JEPMEHTHI.

8. BoibHOMY mOCTaBJIeH OHATHO3 XPOHMYECKOr0 MAHKpeaTUTa (BOcHajeHUe W HEAOCTATOYHAS
yHkumMa nmomKenyn04uHol Kese3nl). Kakue pexoMenganum mo coctaBy NUINM HEOOXOAMMO IaTh
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
JAHHOTO TMAIHEHTA.

OtBeT: a) MomKeNyA0YHAs Kelle3a UTPacT BaXKHYIO POJIb B PACHICIICHUH YIIIeBOJOB. s 3Toro oHa
BbIIeNsieT (epMeHT o-amminaszy. JlaHHBIM (epMeHT pacHeruisieTcs Toiucaxapuapl (Kpaxmai) g0
ONUrocaxapoB (MajdbTO3bl M HM30MalibTO3bl). Takke TMOJPKENyIOoYHasl JKele3a BbIACSICT JIMNasy,
YYaCTBYIOIIYIO C TIOMOIIBIO KETYHBIX KHCIOT B PACHICTUICHUH KHPOB.

0) ecmu OKUpPHl pacHierUsioTcs Hedh(EeKTHBHO, TO HAOMIOmaeTcs crearopess (KHPHBIA —Kai).
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 COCTOSIHUS OPTaHU3Ma, IPU KOTOPBIX MOXKET HAOII0AAaThCS KETOHYPHSI.

OrtBet: a) KeToHOBBIE Tena CHHTE3UPYIOTCS B medeHU. OCHOBHBIM MCTOYHHMKOM [UIS CHHTE3a CIy)XaT
Mmonekybl aueTuiaKoA. OHu 006pa3yroTcs IpH pacnaie >KUPHBIX KHCIIOT.

0) HEOOXOIMMO MPOBECTH aHATM3 KPOBH HA COJIEPIKAHUE TIFOKO3bI M TIIMKO3UIMPOBAHHOTO TeMOTTIO0HHA.
Ckopee Bcero, JaHHbIE OKa3aTeNn OyIyT BBILIE HOPMBI U AMArHO3 CaXxapHbIi J1a0deT NOATBEPIUTCA.

B) caxapHbIi J1uabeT Win JUITENbHOE TOJI0JaHue.

10. Y nroaeii, ININTEJBHO GOJICIOIINX CAXAPHBIM IMA0€TOM, MOKeT pa3BUThCA anuao3. [lopblmeHue
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 mojiel, IIUTEIBHO CTPAJAONIMX CaXapHbIM THA0ETOM, HHCYJIMH WM HE BhIpAaOATHIBACTCS MU HE
JleﬁCTByeT Ha TKaHW U HC MPOBOAUT TJIFOKO3Y B MBIINICYHYIO TKAaHb. I'mroko3a HakaIruIMBaeTcs B KpOBH. B
TKaHSIX MPOUCXOJUT TOJOAAHWE IO TIIOKO3€, MO3TOMY TKAaHM BBIHYKACHBI MEPEHTH Ha OKUCIICHHE
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KUPHBIX KUCIOT. KOHEYHBIM IPOIYKTOM OKHCJICHUS XHUPHBIX KUCIOT siBisieTcs aueTHiIKoA, KOTOpbIi
UJIET Ha CUHTE3 KETOHOBBIX TEJI B IEYECHU.

11. B xpoBH ABYX NAMEHTOB coep:KaHMe 00IIero xosaecTeposaa cocrapiaser 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, mnsa marmenta A paseH (260-80)/80=2,25; K, mns nanmmenta 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. Y naunueHTa, NepeHécHIero remaTturt, onpeaejsid akTuBHocTb AJIT m ACT B KpoBH.
AKTHBHOCTBH KaKOT0 U3 3THX (pepMEHTOB yBeJIHYHUBAETCH B HAMOO/IbI1Iel cTeneHn U moyemy?

IIpu oTBeTe Ha BOIPOC:

a) HaIMIIUTE PeaKkyy, KOTOPbIE KaTaIU3UPYIOT 3TH (PepMEHTBI;

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 JOCTaTOYHO IS €ro OOHapY)KEHUs; aKTUBHOCTh (DEPMEHTOB CTaOWIIbHA B
TE4eHHE JOCTATOYHO AJTUTEIBHOTO BPEMEHH.

13. BoabHO# padoTan HAa KOKeBEHHOM IPOU3BOJCTBE, Ile MpUMeHsieTcsl 4-XJOPHUCThI yriepoa B
Tedenue 10 jer. IIpm ocMoTpe Bpauy o0HApYy:KMJI yBeJlHYeHHE Pa3MepOB NeYeHH, AUCKHHE3HIO
skeJTYHBIX nyTeil. IlogsBuinch x%ano0bl HAa €1a00CThb, 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 Ipu 3TOM OYAyYT 3a/1eiiCTBOBaHbI?

OrtBet. O6e3BpeKUBaHNE KCEHOOMOTHUKOB IMMPOUCXOIUT B 2 (asbl:

1) oGe3BpeknBaHUE OONBIIMHCTBA TUAPOPOOHBIX BEIIECTB, 2) peakius KOHboranuu. Mcrmoms3yroTes
(bepMEHTHI MUKPOCOMAITBHOTO OKUCIICHHS.

15. OObsicHuTe, moyeMy OOJIbHOMY, CTPajalOlMIeMy AaTOHHeHl KHMINEYHUKA W HapPyLIEHUSIMHU
(yHKIIUM NeYeHHU, He PEKOMEHYeTCsl, eCTh MUY, 00raTyro 0OejJKamMu B 00JIbIIOM KoJInYecTBe?

1. Kaxoii poriecc HapyImaeTcsi B KHIEYHUKE TP HAPYIICHUH TiepeBapyuBaHus OeTKOB?

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 00abHUIY MOCTYNWJI MANMEHT ¢ 3a0ojeBanueM meveHu. [IpoBeneH OMoXMMUUeCKHil aHAIN3
MOYE€BHHBI B KPOBH.

1. LlenecooOpa3Ho 11 NpOBEACHHUE 3TOTO aHATIN3a I OLEHKH TSHKECTH 3a00eBaHus eueHn?
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2. Kakwe mOMONHUTEIBHBIE WCCIEAOBAHUS HYXHO TIPOBECTH, 4YTOOBI HCKIIOYUTh W3MEHEHUS
9KCKPETOPHOUW (PYHKITNH TOYeK?

OTtBer. MoueBMHa cHHTE3UpyeTCs remaronuraMu. Ee conep)kaHMe MOXKET CIYXKHUTh A OLEHKHU
CHUHTE3UPYIOIEH CNOCOOHOCTH TEYEHH, HO AJS STOr0 HYXHO HMCKIIOYUTh W3MEHEHHE JKCKPETOPHOM
(YHKIIMH TTOYEK W OIIPEIeTUTh OCTATOYHBIN a30T, a Takke akTUBHOCTH AJIT B CBIBOPOTKE KPOBH.

17. YnorpedJienue B MUILy KOHAUTEPCKUX H3/eJHii, KOH}eT BbI3bIBaeT y pedeHKa PBOTY, MOHOC.
OH IJI0X0 NMEePEHOCUT U CJIAJKUI Yail, TOr/Ia KaK MOJIOKO He BbI3bIBAET OTPULATEIbHbIX PeaKIuii.
Bricka:kuTe npeanosoKeHue 0 MOJIEKYJISpHOM JedeKTe.

st 060cHOBaHUS OTBETA BCIIOMHHTE:

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-docdara).

18. ®depmep MCMOJIB30BAT HHCEKTHIMI XJIOPO(oC A 00padoTKu KapTodebHOro mojs. Y Hero
NOSAABIWJINCH MPU3HAKH OTPABJIEHUS: T0JOBHas 00Jib, TOLIHOTA, raunonuHanuu. U3BecTHo, 4TO
xaopodoc  sBiasercss  (ochopopraHMYeCKUM ~ COeJMHEHUEeM, KOTOpoe  JAelcTByeT  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 pe3yabTaTe AereHepaTHBHOIO MPOLECCA MOPAKeH IOKCTATJIOMEPYJISPHBINA annapar.

1. Kak m3meHwmicst BOJHO-COIeBOH 0OMeH?

2. KakoBa posib peHUH-aHTHOTEH3MHOBOH CUCTEMBI B PETYIIALIMN BOJHO-COJIEBOTO 0OMeHa?

OtBet. IOKcTarnoMepyisipHble KIETKM KOHTPOJIHPYIOT KOHIIEHTPAIMIO HATpUS B TOYEUHOM TKaHU U
BBI3BIBAIOT CHHTE3 PEHWHA TIPH CHIDKEHWHM KOHIICHTPAMW HATpHUA. PeHWH aKTHBHpYeT MPOIyKIIHIO
aNbJOCTEpOHa, KOTOPBIM o0ecreynBaeT 3alep Ky Harpus. [Ipn MOpaKeHWH IOKCTarJoMepyJsipHBIX
KJIIETOK IIOTEPH HATpUs YBEJIWYHUBAIOTCS, 3TO IPUBOAUT K POCTY JUype3a M KOMIIEHCATOPHOU
TUNIEPKATUEMHUH.

20. IMTanueHTy B Je4eOHBIX LeJAAX HAZHAYWIN JAHEeTy € HHU3KHM COJEepKAHUEM YIJIeBOAOB.
KonnyecTBO 0eKOB W KMPOB B paluoHe 10cTaTo4yHO. KOHIeHTpamws TIJII0OK03bI B KpPOBH
HOpPMaJIbHAsl, YDOBEHb INIMKOTeHA B MeYeHH HECYIIECTBEHHO CHHKEH.

A. 3a cuer kakoro mporecca (IpeuMyIIECTBEHHO) MOePKUBACTCS YPOBEHbD TIIFOKO3bI B KPOBH?

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?

OTBet. A. ['mokoHeorenes. b. a - JakTat; 0 - TJIUIEPUH; B - aMUHOKHCIIOTHI.

21. Ilporeonutnyeckue GepMeHTHI U T€30KCHPHOOHYKI€a3bl HCMOJb3YIOT AJIsl JIeYeHUs] THOHHBIX
pan. Ha yem ocHOBaHO uX npuMeHeHue?

s oTBETa BCIOMHUTE:

1. Kakue peakiun KaTaau3upyroT 3TH GEepMEHTHI?

2. Kak wu3MeHHUTCS BSA3KOCTb THOHHOTO COAEP)KUMOTO, €CIIM OHa 3aBUCHT OT KOHIIEHTPAIlUU
MaKpOMOJIEKYJ] B €r0 COCcTaBe?

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 MPOTHBOTOKCHMYECKOT0 AeliCTBHS, €CIU

2+
Y4€CTb, 4YTO METUJICHOBasg CHHb CIOCO0HA OKHCJIATL YacTh IeMOIJIO0OMHA (Fe ) KpoBH B

3+
metremorooun (Fe )?
Jns oTBETa BCIOMHUTE:
1. B 4émM cX0ACTBO MPOCTETUYECKHX TPYII IIUTOXPOMOB M FeMOrIoonHa?

75



2. C Kene30M KakOH BaJIEHTHOCTH CBSI3LIBAIOTCS IIMAHUIEI?
Oteert. [Tociie TOro, Kak METUIICHOBAS CHHb MEPEBOIUT YaCTh F'eMOIIO0MHA B METT€MOIJIO0MH, [IMaHUIbI
TMOIY4aioT BO3MOXKHOCTb CBA3BIBATECA HE C IHMTOXPOMOM a KIETOK, a ¢ METTEMOITIOONHOM B

SPUTPOLUTAX, KOTOPBIM COAEPKUT HEOOXOAUMOE TSl CBA3BIBAHUS TPEXBAJIEHTHOE XKEJIE30.

23. KuuHuvyeckue CHMNOTOMBI JBYX (POPM TrajlakTO3eMHH, OJHA M3 KOTOPBIX O0YCJIOBJIEHA
HE0CTATOYHOCTHIO FAJIAKTOKUHA3BI, a APYras - rajakro3o-1-gocpar-ypuanarpancdepassl, pe3xko
pasau4aoTcss Mo cBoeil TskecTH. M B TOM, M B APYroM cjy4ae MOJIOKO BbI3bIBA€T y 00JIbHBIX
KHIIEeYHbIE PAcCTPONCTBA, HO NMPH HEAOCTATOYHOCTH rajakTo30-1-gochar-ypuaunrpancdepasni
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. O6bscHUTE, MOYEMY KIMHUYECKHE CHUMIITOMBI TalaKTO3eMUU MOSABISIIOTCA NPH IPHUEME MOJIOKA U
MOJIOYHBIX TPOTYKTOB?

3. [louemy y GonpHOTO pa3BUBaeTCs KaTapakra?

Otger. llpu HemocTaTOYHOCTH TralaKTOKMHA3bl HAKAIUIMBACTCA Taylakro3a. llpu HemocTaTrodHOCTH
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
Ul CHHTE3a JKETYHBIX KHCJIOT MCIOJBb3YETCsl XOJECTEPUH, 4YeM OOJjblle >KENYHbIX KUCIOT OyAer
BBIBEJICHO M3 OpraHW3Ma, TeM OOJbIle XOJeCTepUHA MOTpPeOyeTcs Uil CHHTE3a HOBBIX MOJIEKYJ STHX
KHCJIOT.

25. boubHOIl cTpajgaeT OT CyIOpor B MbINILIAX NPH HaNpsiKeHHOW d¢u3nyeckoii padore, HO B
OCTAJILHOM YYBCTBYeT ce0sl 310pOBbIM. broncusi MbIle4Hoii TKAHU BBISIBIJIA, YTO KOHIEHTPAIMSA
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 MbIIIIeYHas (hOpMa IIIMKOreHO3a (BO3MOXKHA Oosie3Hb Mak-Ap;yia). PekoMmenanuu:
peKUM pPabOTBl M OTIbIXa, KU30eTaTh HANpPsDKEHHOW (QHU3MUECKOW paloThl; MpHEM MHUIINA YacThIH,
HEOOJBIINMH MTOPLHUSAMHU.

3.3. Bompochbl 6230BOro MHHUMYMA 10 JUcHUILINHE « BHoTOrHYeckass XUMHUS»

1. buoxumus OenkoB. YPOBHHM CTPYKTYpHOH oOpraHu3anu OeNKOBBIX MoJeKyl. @Dusnko-
XUMHYECKHE CBOMCTBA M (DyHKINHU O€NKOB. AMUHOKHUCIIOTHI KaK JIEKapCTBEHHBIE ITperiapaThl.

2. Cnoxnble Oenku. CocraB, CTpoeHHE, (QYHKIUH TJIMKONPOTEHHOB, HWMMYHOTJIOOYJIHMHOB W
reMoro0uHa.

3. Crpoenue, cocraB, cBoicTBa U (DYHKIHK OMOJIOrHUECKMX MeMOpaH. TpaHCIOpPT BELIECTB Yepe3
MeMOpaHy. JIMMOCOMBI, WX CTPYKTypa U TIEPCIIEKTUBBI HCIIONB30BaHUS B (apMaiud Hu
MEIUIIMHCKOM MPaKTHUKE.

®epmentsl. Knaccudukanus u Homenknarypa. CTpykTypHas opraHuzanusi pepMEeHTOB.
CBoiicTBa (pepMEHTOB: BBICOKAs KaTaJUTUYECKAsi aKTUBHOCTb, CIIEHU(PUYHOCTD, 3aBHCUMOCTh OT
YCIIOBUH OKpYyKarollel cpeabl. Perynsnus aktuBHOCTH (epMeHTOB. [Ipumenenue GepMeHTOB u
WX UHTHOUTOPOB B KAYECTBE JIEKAPCTBEHHBIX BEIIECTB.

6. MmmoOunu3oBaHHbIE pepMeHTHL. X mpenMyliecTBa 1 NpUMEHEHHE B hapMaluu.

oa &
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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 BUTAMUHOB
B opranmme. KodepmeHntHele ¢(opMbl BUTAMHUHOB. BUTaMHUHBI W aHTUBUTAMUHBI Kak
JIeKapCTBEHHBIE CPEICTBA.

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.
O6pa3oBanne akTHUBHBIX ¢GopM kuciaopoma (ADK), MexaHH3MBI 3aIHUTHI OT MTOBPEKIAIONICTO
nerictBust ADK. AHTHOKCHIIAHTHI KaK JIEKapCTBEHHBIC BEIICCTBA.

OOmeHn OenkoB. As3otucteiii Oanmanc. bemkooe mutanume. IlepeBapuBanme OenkoB B JKKT.
Mertabomm3m aMuHOKUCITOT. [lyTi kaTabonrn3mMa aMHHOKHCIIOT.

TpancaMUHHpOBaHWE AaMHUHOKHCIOT. buonormveckas poilb, ONpefeliecHHe aKTUBHOCTH
amuHotpanchepaz ACT u AJIT s nuddepeHInalbHON THarHOCTUKU 3a00JICBaHUN TICUYSHU U
cepua.

JlezaMuHIpOBaHE aMUHOKHCIIOT U ITyTH 00€3BpEKUBAHMS aMMHaKa.

a-JlekapOoOKCUIMpOBaHUE  aMUHOKUCIIOT. bBHOTCHHBIE aMHHBI: THCTAaMHH, CEPOTOHHH,
karexonamuubl, ['AMK. buocunTe3, Ouonoruueckas poyib, TNPUMCHCHHEC B KaueCTBE
JIEKapCTBEHHBIX CPEICTB.

Karabomm3sm xpomomporenHoB. Pacmag remormoOmHa. OOpazoBanme u 00€3BpEKHBaHUE
ounpy6una. Hapymenne oomena Ounupyouna. Bunpl sxentyx.

Oo0meH yrieBonoB. IlepeBapuBanre U BcachblBaHUE YTIIEBOJOB, TPAHCIOPT TIIOKO3BI B KIIETKH.
[TyTr Mcionp30BaHUSA TITFOKO3HI B KIIETKE.

Ilytn kartaboin3Ma TIIOKO3BI B TKaHAX. AHa’poOHOE OKHUCIeHHe (TJIMKOJIU3) W a’dpoOHOe
OKHCJICHHE TJIOKO3BI: TIOCJIEAOBATEIbHOCTh PEaKUWi, KIo4YeBble (EepMEHTHI, KOHEYHBIC
MPOAYKTHI, SHEPTETHYECKUI BBIXOJ, TOKATU3AIUS TPOLIECCOB, OMOIOTHYECKAs POIIb.

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.

Oxucienne KUPHBIX KUCIOT. bronornyeckas pons. KeTroHoBbIE Tema.

bruoxumus kpoBu. CocTaBHbIE KOMIOHEHTBI KpOBU. bellkoBo-TienTHIHBIE, 0€3a30THUCTHIE,
MUHepaJbHbIE BelecTBa. KpoBh KaKk MCTOYHHK JIEKAPCTBEHHBIX IPENapaTOB.

®dapmarneBTiaeckas Ouoxumus. JlekapcTBa, kak dyxxepogHble coenuHeHus. Cyap0a IeKapcTB B
opraHu3Me (BcachlBaHME, COOCTBEHHO MeTa0OJM3M, BBHIBEJIEHHE WIM HakoryieHue). Dasbl
MeTaboHM3Ma JeKapCTB: MOUGUKAIUS ¥ KOHBIOTAIIHS.

OCHOBHBIE 3aKOHOMEPHOCTH MeTaboIM3Ma OMOTEHHBIX U YYXKEPOIHBIX JIEKAPCTBEHHBIX CPEJICTB.
Jlokanuzanust Mmetabou3Ma JeKapCTBEHHBIX BEIIECTB B opranusme. Metabosm3M 3TaHoa.

Ponr  MukpocomanmbHBEIX ~ (QepMEHTOB B MeTabonmm3Me  JIeKapcTB.  MuKpocoMaiabHas
MOHOOKCHUIeHa3Has cucrema. I uapokcunupoBanue TuApoOOHBIX COSTMHEHHUM.
HemukpocomanbHble peBpaiieHus JIEKapCTB.

KonrbrorannonHsie peakiiy NpeBpaiieHus JIeKapcTB B OpraHu3Me.

®DakTOpHI, BIUAIONINE HA META00IU3M JICKapCTB.

4. MeToau4yeckne MaTepuaibl, onpeesiioliue Mpoueaypsl olleHUBAHUS 3HAHW, yMeHUIA,
HABBIKOB U (WJIM) ONBITA 1eATeIbHOCTH, XapaKTePU3yIOIIUX 3Tanbl (GopMHUPOBAHNA KOMIIETEHIHIA.
OcHOBHBIMH 3TanamMy (HOPMHUPOBAHUS YKA3aHHBIX KOMIIETCHLIUH TP U3yUESHUH CTyJCHTAMH
JTUCITUILTAHBI SBISIFOTCS TTOCIIE0BATENHHOE N3YYEHNE COJIEPIKATENHFHO CBA3AHHBIX MEXKTy cO00i
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paszdenos (mem) yaeOHBIX 3aHATHH. M3ydeHne KaXI0To pasjena (TeMbl) IpeanoiaracT OBIaJCHIE
CTyZICHTaMH HEOOXOJIMMBIMU KOMITETCHITUSIMH. Pe3ynbTaT aTTecTanuu CTyJJICHTOB Ha Pa3IMYHbIX 3Tanax
(hopMUPOBaHUS KOMITCTEHIIHI MTOKA3bIBACT YPOBEHh OCBOCHUS KOMIIETCHITUH CTYICHTaMH.
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41 Hepe‘leﬂb KOMHeTeHlII/lﬁ C YKa3aHME€M MHMHAUKATOPOB, INVIAHUPYEMBLIX PeE3yJ1bTAaTOB Oﬁy‘leﬂl/lﬂ N KPHUHTEPUECB OICHUBAHUA OCBOCHHA
KOMIIeTeHIH i
®opmup | Unauka Conepxanue Ilinannpyembie KpuTepun oneHuBaHusi pe3yJbTaToB 00yUeHHUs (IECKPUITOPSHI) MO NATHOAIILHOM HIKaIe
yemast TOPBI KOMMeTeHuun/ pe3yJbTaThl
KoMmmere | chopmu HHAMKATOpA 00yueHust
HIHA POBaHHO (moxazarenu
CTH JOCTHIKEHUS 1 2 3 4 5
KOMIIeTe 3aJ]aHHOTO YPOBHS
HI M OCBOCHHUS
KOMITETCHITHIA)
OIIK-2 Cnocoben 3HaTh: OtcyTcTBHE Oparmenrapubie | O6mue, HO He B nenom CchopmupoBaHHbIe
MPUMEHSTh MOp(GODYHKIIMOHANEH | 3HAHHH O 3HaHUS O CTPYKTYPHUPOBAaHHBI | C(OPMHUPOBAHHEIE, cUCTeMaTHYEeCKHe
3HaHUS O ble 0COOEHHOCTH, MOPGHOPYHKIIHOH | MOPPODYHKIIMOH | € 3HAHHS O HO cojiepKalue 3HAHUS O
MOPGODYHKIHMO | (PU3HOTOTUICCKHE AIbHBIX aJbHBIX MopGh oD YHKIIMOHAT | OTACIbHBIC POOenbl, | MOPGhO(YHKITHOHAI
HaJIbHBIX COCTOSTHHS U 0COOEHHOCTSX, 0COOCHHOCTSIX, BHBIX 3HAHHMS O BHBIX
0COOCHHOCTSX, | HATOJOTUYECKHE ¢usnonornyeckd | GpU3NOIOTUYECKH | OCOOEHHOCTSX, MopdopyHKINOHANL | OCOOEHHOCTSX,
(hu3HOIIOTHYECK | TPOLECCH B OPTaHU3ME | X COCTOSIHUSIX H X COCTOSIHHSAX U (DU3HOJIOTHYECKUX | HBIX OCOOCHHOCTSX, (bU3HOIOrMYECKUX
MX COCTOSTHUSX MATOJIOTHYECKNX | TATOJOTHYECKUX | COCTOSHHSAX U (U3HOIIOTYECKUX COCTOSTHHSIX U
" mporneccax B mporeccax B MIaTOJIOTHYECKUX COCTOSIHUSIX U MaTOJIOTHIECKUX
MaTOJIOTHIECKU OpraHu3Me OpraHu3Me nporneccax B TIaTOJIOTHYECKUX mporeccax B
X Iporeccax B OpraHu3Me nporneccax B OopraHuzMe
OpTaHu3Me OpraHu3Me
YEJI0BeKa JJIA Ymern: OtcyTtcTBHE YactuyHo B uenom ycnewno, | B unenom CdopmupoBaHHEIE
peuieHust NPUMEHSTh 3HAHUS O yMEHHH OCBOCHHBIE HO He chopMHUpOBaHHEIE, cUCTEeMaTHYECKHe
npodeccuonans | MOpHOPYHKIHOHABH | PUMEHSTH yMeHHUS CHCTEeMaTHYECKU HO coJiepKariye YMEHUsI IPUMEHSITh
HBIX 32124 BIX 0COOEHHOCTSIX, 3HAHMS O MPUMEHSTh OCYLIECTBIISIEMbIC OTJEJbHBIE TPOOEINbI, | 3HAHUS O
(bHU3HONIOrTYECKUX MopdopyHKIMOH | 3HAHHA O yYMEHHS IPUMEHSTh | YMEHHS IPUMEHSTh Mop(odyHKIIMOHAT
COCTOSTHUSIX U QIIBHBIX MOPQOGYHKIIMOH | 3HAHUS O 3HAHHS O BHBIX
[1aTOJIOTUYECKUX 0COOEHHOCTSIX, aJbHBIX MopdodyHKIIHOHAT | MOPHOPYHKIIHOHAIE | OCOOEHHOCTSIX,
nporeccax B ¢dusHoNOrMYeckn | 0COOEHHOCTSIX, BHBIX HBIX OCOOCHHOCTSIX, ¢bu3HoIOrMYecKNX
OpraHu3Me 4yenoBeka X COCTOSTHHSIX U (hU3MOIIOTHYECKH | OCOOEHHOCTSIX, (U3HOIIOTYECKUX COCTOSTHHSIX U
JUISL peLIeHUS MaTOJIOTHYECKUX | X COCTOSIHUSIX H (U3HOJIOTHYECKNX | COCTOSIHUSIX U MIaTOJIOTMIECKUX
podecCHOHANBHBIX nporeccax B MaTOJIOTHYECKUX | COCTOSHUSIX M TIaTOJIOTMYECKUX nporeccax B
3amaq OpraHu3Me nporeccax B MIaTOJIOTHYECKUX mporneccax B opraHuzMe
YeJoBeKa st opraHuzme npotieccax B OpraHM3Me 4eJoBeKa | uyesioBeKa JUis
peteHus yeJoBeKa JJIs opraHuzmMe JUISL pEeLeHUS peteHus
npodecCHOHANbH | PelIeHHs YeJoBeKa st podecCHOHANBHBIX | TPO(ECCHOHATHHEI
BIX 33]a4 npodeccHoHallbH | peleHus 3a7a4 X 3aj1a4
BIX 3aJa4 po¢heCCHOHATIBHBI
X 3aj1a4
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Baaners: OTtcyTcTBHE ®parmeHTapHOE B uenom ycnewno, | B nenom YcnemHo u
crocobamu HaBBIKOB IpHMECHCHUE HO HE copMHpOBaHHEIE, CHCTEMaTHYECKH
NPUMCHEHHUS 3HAHUI 0 | IPUMEHEHUS HaBBIKOB CHCTEMaTHYECKH HO conepiKariee HpUMEHSeMBIC
MOpP(QOGYHKIIMOHANEH | 3HAaHHUH O MPUMEHEHHUS TIPOSIBIIsIEMbIE OTZENbHBIC TPOOEIBI, | 3HAHUS O
BIX 0COOEHHOCTSIX, MOp(QOGYHKIIMOH | 3HAHUH O HaBBIKU HaBBIKY MTPUMEHEHHs | MopdodyHKInOHA
(bu3HOIOrYECKUX QTBHBIX MOP(QOGYHKINOH | NPUMEHEHHS 3HAHHUH O BHBIX
COCTOSTHHSIX U 0COOEHHOCTSX, AIIBHBIX 3HaHMH O MOp(hO(PYHKIIMOHAIE | OCOOCHHOCTSX,
MaTOJIOTMYECKUX (dusnoNOrMYeckn | 0COOEHHOCTSIX, MOp()O(PYHKIIMOHAN | HBIX OCOOCHHOCTSIX, (bU3HOIOrHYEeCKUX
nporeccax B X COCTOSTHHSIX U (pU3MOIOTHYECKH | BHBIX (U3HOJIOTTYECKUX COCTOSIHUSIX U
OpraHu3Me YeJoBeKa MATOJIOTHYECKUX | X COCTOSIHUSX U 0COOCHHOCTSX, COCTOSHHSIX U MaTONOTMYECKUX
JUISL PEIICHUS nporeccax B [ATOJIOTHYECKUX | (PM3MONOTMYECKHX | MaTOJIOTMYECKHX nporeccax B
npo¢hecCHOHATBHBIX OpraHm3Me nporeccax B COCTOSHHSIX U mporeccax B OpraHusMe
3a1a4 YernoBeKa st OpraHu3Me MAaTOJIOTHYECKUX OpraHu3Me 4YeJoBeKa | 4YeJoBeKa JUIs
penreHus YeJoBeKa JUIs nporeccax B IULSL PEILCHUS penreHns
npodecCHOHaNbH | PEelIeHHs OpraHuzMe npodeccHOHaNBHBIX | MPO(eCCHOHATBHBI
BIX 33724 npodeccHoHaNIbH | uYesloBeKa IS 3a1aq X 3a1a4
BIX 33724 pereHus
npoQeCCHOHANBHBI
X 3a1a4
OIIK-2.1 | Ananusupyer 3HaTh: OtcyTcTBHE Oparmenrapubie | O6mue, HO He B nenom CchopmupoBaHHbIe
(hapMaKOKUHETH | IPUHIUIIBI ACHCTBUS 3HaHHUU 3HAHMS CTPYKTYPHUPOBaHHBI | C(OPMHUPOBAHHEIE, cUCTeMaTHYECKHe
Ky U npenaparos, TPUHIAIIOB NPHUHIHIOB € 3HaHUs HO coJepiKaliue 3HAHUS IPUHIIMIIOB
(bapmakoauHaM | 0COOCHHOCTH JeHCTBHS JeUCTBUS NPUHIUIIOB OTZENbHBIC IPOOETIBl, | IEHCTBU
UKY (bapMaKOKUHETHKH U npenaparos, npernaparos, JeHCTBUS 3HaHWsI IPUHLHMIIOB npenaparos,
JIEKApCTBEHHOTO | (hapMaKoIMHAMHUKH 0COOCHHOCTH 0COOCHHOCTH npenaparos, JeHCTBHS 0COOCHHOCTH
cpencrtsa Ha JIeKapCTBEHHBIX (bapMaKkOKMHETHK | (apMaKOKHHETUK | OCOOCHHOCTH npenaparos, (bapMaKOKHHETHKH
OCHOBE 3HaHHH | CPENCTB Y 300POBBIX uHu 1787} (apMaKOKMHETHKH | OCOOCHHOCTH u
0 JIMIL ¥ TIPH [IATOJIOTHU (dapmakoauHaMuK | papMakoIUHAMHK | U (hapMakOKUHETHKH ¥ | papMakoJMHAMHUKA
MopdodyHKIHO U JIEKAPCTBEHHBIX | M JIEKAPCTBEHHBIX | (hapMakoAWHAMHUKH | (hapMaKoJANHAMHUKH JIEKapCTBEHHBIX
HaJIbHBIX CPE/CTB y CPEACTB y JIEKapCTBEHHBIX JIEKapCTBEHHBIX CPEACTB Yy
0COOEHHOCTSIX, 3JI0POBBIX JIUI U 3JI0POBBIX JIMI U CPE/CTB y CPEJ/ICTB y 3/I0POBBIX | 3/I0POBBIX JIHI[ U
(usmosornyeck HPH NATOJIOTHH NPH [IATOJIOTHH 3JI0POBBIX JIUI] U JIMI ¥ TIPM TIATOJIOTHHU | TIPH NaTOJIOTUH

X COCTOSAHUAX
n
MaTOJOIrM4CCKu
X [Iponeccax B
OpraHmsme
YCJIOBCKa

IIpHU 1ATOJIOTUU

Ymern:

00BSCHUTH IEWCTBHE
JICKapCTBCHHBIX
IpernapaTos.,
Ha3HAYaeMbIX
CIIEIUAIACTaMH,
HNUCXOOs U3 3TUOJIOIUU U
raroreHesa 0oJIe3HEH,

OtcyTtcTBHE
yMeHui
OOBSICHUTH
JIECTBHE
JICKapCTBEHHBIX
MpernapaToB.,
Ha3HAYaeMbIX
CIICIIMAJINCTAMH,

YacTHyHO
OCBOCHHEIC
YMEHUS
00BSICHUTH
JIeHCTBHE
JICKapCTBEHHBIX
MpemnapaTos,
Ha3HAYaeMBIX

B uenom ycneuino,
HO HE
CHCTEMAaTHYECKHU
OCYLIECTBIISIEMbIE
YMEHUS OOBSICHUTH
JNIeUCTBUE
JIEKapCTBEHHBIX
TIPETnapaTos,

B nenom
c(OpMHUPOBAHHBIE,
HO COJIepIKaIIie
OTJCIBHBIC MPOOCITBI,
YMEHUS OOBSICHUTH
JNIeUCTBUE
JICKapCTBEHHBIX
[penaparos,

CdopmupoBaHHEIE
CUCTEMATHYECKHE
YMEHHUS OOBSICHUTD
neficTBHE
JIEKapCTBEHHBIX
[penapaTos,
Ha3HAYaeMBIX
CIIEIUAINCTAMH,
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a TaKkXkKe UX HCXONA U3 CHELUAIACTAMH, HA3HAYaeMBbIX HAa3HAYaeMBbIX HCXOnd U3
CUMNTOMHBIX U STHOJIOTHU H UCXO0Id U3 CIELHUAINCTAMH, CIELUAINCTAMH, JTHOJIOTUH H
CHUHJIPOMHBIX MaToreHesa STHOJIOTUH H HCXOMd U3 HCXOJd U3 3THOJIOTHH | MaTOreHe3a
MIPOSIBIEHUI, 1O Ooie3Hel, a naToreHesa STHOJIOTUU U U TIaTOreHe3a Oose3Hel, a TakxKe
OCHOBHBIM TaKXke UX Ooune3Hei, a naToreHesa OoJie3HeH, a TakXKe UX | UX CUMIITOMHBIX H
KIIMHUYECKUM CHUMIITOMHBIX U TaKXKe UX OoJie3HeH, a TAKKE | CUMIITOMHBIX U CUHJIPOMHBIX
IIpU3HAKaM CHHJPOMHBIX CUMITOMHBIX U UX CUMIITOMHBIX U | CHHAPOMHBIX MIPOSIBIEHUH, 1O
MPOSBIEHUN, MO | CUHIAPOMHBIX CHHJIPOMHBIX MIPOSIBIEHUIL, 1O OCHOBHBIM
OCHOBHBIM MpPOSIBJICHUH, MO | MpOsABICHUH, MO OCHOBHBIM KIIMHUYECKUM
KIIMHAYECKUM OCHOBHBIM OCHOBHBIM KIIMHAYECKUM MpH3HAKaM
MIPU3HAKaM KIIMHAYECKHM KIIMHAYECKUM MIPU3HAKaM
IpHU3HAKaM MIpU3HAKAM
Baaners: OtcyTcTBHE ®parMeHTapHOE B nmenom ycnemno, | B menom VYcenemHo u
HaBBIKOM BBIOOpa HaBBIKOB BBIOOpa | TIPHIMEHEHHE HO HE copMHUpOBaHHEIE, CUCTEMATHUYECKU
KOHKPETHOTO KOHKPETHOTO HaBBIKOB BBIOOpA | CHCTEMAaTHYECKH HO coJiepiKalee MpHUMEHSEMBIE
JICKapCTBEHHOTO JIEKapCTBEHHOTO KOHKPETHOT'O HpOSIBIIIEMBIE OTZAENbHBIE TPOOEINbl, | HaBBIKKU BHIOOpA
CpEICTBA C YIETOM CpezcTBa C JIEKapCTBEHHOTO HaBBIKH BBIOOpa HaBBIKH BBIOOpa KOHKPETHOI'0
HWHAWBUIYaNbHOM y4eToM CpelcTBa C KOHKpPETHOTO KOHKpPETHOTO JIEKapCTBEHHOTO
(hapMaKoAMHAMUKY 1 WHAWBUIYalbHOW | yd4eToM JIEKapCTBEHHOTO JIEKapCTBEHHOTO CPEJCTBA C Y4ETOM
(hapMaKOKUHETHKH, (apMakoAMHAMUK | MHAWBUAYaJbHOW | CPEACTBA C YUETOM | CPEACTBA C YUETOM HUHAWBUIYaNbHOU
BO3MO>KHOTO uu (hapMakoAMHAMUK | MHAMBUAYaJIBHOM UHIUBUAYaJIEHON (hapMaKkoIMHAMUKH
B3aMMOJIEICTBHYS IpU (apMakOKMHETHK | M U (apmakognHaMUKH | (hapMakOAWHAMHUKU U | H
COIYTCTBYIOILEM 1, BO3MOKHOTO (hapMaKOKHHETHK | H (hapMaKOKHHETHKH, (hapMaKOKHHETHKH,
Ha3HAYEHUH JPYTUX B3aMMOJEHCTBHSA | M, BO3MOXHOIO (hapMaKOKHHETHKH, | BO3MOXKHOTO BO3MOYKHOTO
JIEKapCTBEHHBIX pu B3aUMOJICHCTBUS | BO3MOKHOTO B3aMMOJEHCTBHSA IPU | B3aUMOJEHCTBHUSA
CpeacTB COITyTCTBYIOIIEM | MPH B3aMMOJICHCTBHSA COITyTCTBYIOLIEM pH
Ha3HAYEHHUU COIYTCTBYIOIEM | TIpU HA3HAYEHUH JPYTUX COIIYTCTBYIOILEM
JIpyTux Ha3HaYCHUH COITyTCTBYIOILIEM JIeKapCTBEHHBIX Ha3HAYEHUH APYTHX
JIEKapCTBEHHBIX JIPYTHUX Ha3HAYCHWH APYTHX | CPEACTB JIEKapCTBEHHBIX
CpPEICTB JIEKapCTBEHHBIX JIeKapCTBEHHBIX CpencTB
CPEICTB CPEJICTB
OIIK-2.2 | O6BacHseT 3HaTh: OTtcyTcTBHE ®parmentapusle | OOmue, HO He B nenom CdhopmupoBaHHbie
OCHOBHEBIE U BHIBI B3AaUMOJCHUCTBUS | 3HAHUH O BUAAX 3HAHUS BUJIOB CTPYKTYPHUPOBaHHHBI | c(hOPMUPOBAHHBIE, CHUCTEMaTHUYECKHUE
no6oYHbIE JIEKapCTBEHHBIX B3aMMOJEHCTBHS | B3aUMOJCHUCTBUS | € 3HAHMS BUAOB HO coJIeprKallue 3HaHUs BUJOB
JeicTus CPEJICTB JUISl yCUJICHUSI | JIEKAPCTBEHHBIX JIEKapCTBEHHBIX B3aMMOJICHCTBUSA OTZEJbHBIC TPOOEIBI, | B3aMMOJCHCTBHS
JIEKapCTBEHHBIX | (hapMaKoTepaneBTHYeC | CPEACTB JUIs CPEeACTB ISt JIEKapCTBEHHBIX 3HaHUS BUJIOB JIEKapCTBEHHBIX
IpenapaTos, KOTro JIeficTBUS U yCUIIEHUS YCUJICHUS CpeACTB AJIs B3aMMOJICHCTBUSA CPEICTB IS
3G QEKTH OT UX | yMEHBUICHUS (dapmakoTeparneBT | GpapMakoTepaneBT | yCHUJICHHS JIEKapCTBEHHBIX YCUJICHUS
COBMECTHOT'O 1o00YHBIX 3P dexToB HMYECKOT0 HNYECKOro (apmMakoTepaneBTH | CPEACTB IS (apmaxoTepareBTn
NPUMEHEHHUS U pu NEWCTBUS U JEUCTBHUS U YEeCKOro JAEUCTBHUS YCHJICHUS YEeCKOro JIEUCTBUS
B3aMMOJICHICTBH | KOMOMHHPOBAHHOM YMEHBIICHUS YMEHBIICHUS 1 YMEHBIICHHS (apMakoTepaneBTH4 | ¥ YMEHBIICHHUS
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s C TINIIEH C
y4eToM
MOp(hOPYHKITHO
HaJIbHBIX
0COOEHHOCTEH,
(usmonornyeck
HUX COCTOSIHUH U
MATOJIOTUICCKU
X MPOIIECCOB B
opraHusMe
YgeoBeKa

Ha3HAYCHUH MOOOYHBIX MOOOYHBIX MOOOYHBIX €CKOTO NEHCTBHSA MOOOYHBIX
MIpPenapaToB, BHUIBI 3¢ deKxToB Ipu 3¢ dexToB Ipu 3¢ ¢deKxToB Ipu YMEHBIIICHUS 3¢ deKxToB pH
JIEKapCTBEHHOM KOMOWHHUPOBAHHO | KOMOMHHPOBAaHHO | KOMOWHHUPOBAHHOM | MOOOYHBIX 3((PEKTOB | KOMOMHHUPOBAHHOM
HECOBMECTHMOCTH, M Ha3HaYCHUHU M Ha3HaYeHUH Ha3HAYCHUH pu Ha3HaYeHUH
HanboJiee BayKHbIE IIpenaparos, Npenaparos, IpenaparoB, BUAbI | KOMOMHUPOBaHHOM NpenaparoB, BUJBI
oOOYHBIE U BUJIBI BUJIBI JIeKapCTBEHHOU Ha3HaYCHUH JIEKapCTBEHHOU
TOKcH4eckue 3pQeKTs | JIeKapCTBEHHOH JIEKapCTBEHHOU HECOBMECTHMOCTH, | IPENaparoB, BUIbBI HECOBMECTHUMOCTH,
JIIT HECOBMECTHMOCT | HECOBMECTUMOCT | HauboJjee BayKHbIE JIeKapCTBEHHOU HanOoJee BaKHbIC
u, HanOoJee u, HanOoee M0OOYHBIE U HECOBMECTUMOCTH, oOOYHBIE U
Ba)KHBIE Ba)KHBIC TOKCHYECKHE HanboJee BayKHbIE TOKCHYECKHE
moOOYHBIE U MOOOYHBIE U a¢¢exrsr JIIT moOOYHBIE U a¢dexts JIIT
TOKCHYECKHE TOKCHYECKHE TOKCHYECKHE
a¢¢exrsr JIIT s dexrsr JIIT a¢¢exrsr JIIT
Ymern: OtcyTcTBHE YactraHo B nenom ycnemno, | B menom CdopmupoBaHHEIE
MIPOTHO3UPOBATH YMEHHUH OCBOCHHBIE HO HE copMHUpOBaHHEIE, CHCTEeMaTHYECKHE
HEXellaTelbHbIe MIPOTHO3UPOBATh | YMEHHS CHCTEeMaTHYECKU HO coiepiKariye YMEHHS
JIEKapCTBEHHBIE HEXXellaTeIbHbIe MPOTHO3UPOBAThH OCYLIECTBIISIEMbIC OTZAENbHBIE TPOOEIBI, | MPOrHO3UPOBATH
peaKLuy, ONPEeIeUTh | JIEKApCTBEHHBIE He)XelaTeNbHbIe yMEHHUs yMEHHUs He)KeJlaTeNbHbIe
ONTHMAJIBHBIN PEXKUM | PEaKLUH, JIEKapCTBEHHBIC HPOTHO3UPOBATH HPOTHO3UPOBATH JIEKapCTBEHHBIC
nosupoanwust JIC OIIPECITUTh peakuum, HeXeJlaTeNbHbIe HeXeJlaTeNbHbIC peakiu,
OIITUMAJIBHBIH OTIPEICTIUTh JIEKapCTBEHHBIE JIEKapCTBEHHBIE OIIPEIEINTh
PEKIM ONTHMAaJIbHBIH peaKuum, PEaKLUM, ONPEACIUTh | ONTHMAJIBHBIH
nozuposanus JIC | pexum OTIPEIETINTh ONITHMAJIBHBII PEXHUM | PEXUM
nosuposanus JIC ONTUMAJILHBIA nosupoBanus JIC nosupoanus JIC
PEeXUM

nosupoBanus JIC

Baagern:

YMCHHEM BBHIOpATh
KOMOWHHUPOBAHHYIO
Tepanuio ¢ y1eToM
1enecoo0pa3HoOCTH U
paunoHansHON OT B
JICUCHUH KOHKPETHBIX
3a00JIeBaHHI

OtcyTtcTBHE
HABBIKOB BEIOOpA
KOMOMHHPOBAHHO
1 Tepamnuu ¢
y4eTOM
1eJIeCO00Pa3HOCT
uu
pauuoHaIbHOU
OT B neueHun
KOHKPETHBIX
3aboeBaHUN

®parmeHTapHoe
pUMEHEeHHE
HaBBIKOB BBIOOpa
KOMOMHUPOBAaHHO
I Tepamnuu ¢
y4eToM
1enecoo0pazHocT
uu
palnMoHaIbHON
OT B neyeHun
KOHKPETHBIX
3aboJieBaHUi

B uenom ycneuino,

HO HE
CHUCTEMATHYECKH
TPOSIBJISIEMbBIC
HaBBIKK BBIOOpa

KOMOWHHPOBAHHON

TEpanuu ¢ y4eToM
[IeJIeco00pa3HOCTH
U palOHaIbHOU
O®T B nevueHuu
KOHKPETHBIX
3a00JIeBaHMIA

B nenom
c(OpMHUpOBaHHEIE,
HO coJiepiKariee
OTJeNbHBIC TPOOEITHI,
HaBBIKK BBIOOpa
KOMOWHHPOBAHHON
TEpaIuy ¢ y4eTOM
[IeJIeco00pa3sHOCTH U
pauuonansHOM OT B
JICYCHUN KOHKPETHBIX
3a0oseBaHni

Vcememso u
CHCTEMATHYECKHU
MIPUMEHSIEMbIE
HaBBIKU BbIOOpA
KOMOHWHHUPOBAHHOU
Tepanuu ¢ y4eTOM
nenecoo0pa3zHoCcTH
U palMOHAILHOMN
®T B neyennun
KOHKPETHBIX
3a00JIeBaHMI
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OIIK-2.3

YuurtsiBaer
MOp(hOPYHKITHO
HaJIbHbIC
0COOCHHOCTH,
(usmonornyeck
W€ COCTOSIHUS U
MaTOJIOTMYECKU
€ MPOIIECCHI B
OpraHuzMe
YyeJIoBeKa MpH
BEIOOpE
Oe3pernenTypHBI
X
JIEKapCTBEHHBIX
NpenaparoB U
JIpPYTUX TOBApOB
aIllITCYHOTI'O
aCCOPTHMEHTA

3HaTh:
OCHOBHBIE IIOKa3aHMs U
MPOTUBOIOKA3aHHS K

OtcyTtcTBHE
3HAaHWH OCHOBHBIX
MOKa3aHuH u

®parmeHTapHbie
3HAHUS OCHOBHBIX
MOKa3aHuU U

OOwume, HO HE
CTPYKTYPHUPOBAHHBI
€ 3HaHUs OCHOBHBIX

B niesom
c(OopMHpOBaHHEIE,
HO cofeprKaliue

CdopmMupoBaHHBIE
CHCTeMaTHYECKUe
3HAHUS OCHOBHBIX

MIPUMEHEHHIO MIPOTUBOIIOKA3aHU | MPOTHBOIIOKA3aHU | MOKa3aHUU OTAENbHBIC TPOOEIBI, | MOKa3aHUH U
pasmuuHbIxX rpynn JIIT | # K npyMeHeHuio | ¥ K NIPUMEHEHUIO | MPOTHBOINOKA3aHUH | 3HAHUS OCHOBHBIX MPOTUBOIIOKa3aHUN
C y4eToM Pa3MUHBIX TPYHI | Pa3IMYHBIX IPYNN | K IPUMEHEHHIO TOKa3aHU| 1 K IPUMEHEHHUIO
MopdodynkimonansH | JIII ¢ yuerom JIII ¢ yuetom Pa3IMYHBIX TPYIHII MIPOTUBOIIOKA3aHUN K | Pa3IMYHBIX IPYIIT
BIX 0COOEHHOCTEHH, MopdodyHkiron | mophodynkuuon | JII ¢ yuerom MIPUMEHEHUIO JIIT ¢ yuetom
(U3HOJIOTTYECKOTO QITBHBIX AIIBHBIX MOp(GOGYHKIMOHANT | Pa3IMYHBIX TPYII MOp(ODYHKIIMOHAT
COCTOSIHUS ¥ 0COOEHHOCTEM, 0COOEHHOCTEH, BHBIX JIII ¢ ygerom BHBIX
MIATOJIOTUIECKHUX (U3NOTOTHYECKOT | (PH3HOIIOTHIECKOT | 0COOEHHOCTEH, MOp(hHOPYHKIIMOHAE | OCOOEHHOCTEH,
IIPOLIECCOB B O COCTOSIHUS H 0 COCTOSTHHS U (PU3HOJIOTHYECKOTO | HBIX OCOOEHHOCTEH, (U3HOIOrTIECKOTO
OpraHu3Me 4YeroBeKa MAaTOJIOTHYECKNX | TATOJOTHYECKHX | COCTOSHHS U (PU3HOJIOTHYECKOTO COCTOSTHHS
TIPOIIECCOB B MPOLIECCOB B TIaTOJIOTHYECKUX COCTOSIHUS U MaTOJIOTHIECKUX
OpraHuzMe OpraHusMe MPOIIECCOB B MaTOJIOTHYECKUX IIPOIIECCOB B
YyeoBeKa YeJoBeKa opraHusme MPOIIECCOB B OpraHu3Me
YeJoBeKa OpraHu3Me YeJIOBeKa | 4eJoBeKa
Ymern: OtcyTcTBHE YactuyHo B nenom ycnemro, | B nenom CchopmupoBaHHbIe
OIIPENETSTh TPYIIITBI yMEHHH OCBOCHHBIE HO He copMHUpOBaHHEIE, cUCTeMaTHYEeCKHe
JIEKapCTBEHHBIX OIIpEACNATh YMEHHUS CHCTEeMaTHYECKU HO cojiepKariye YMEHHS
CPEACTB JUIS JICYCHHS | IPYIIIBI OIIpeIeNiTh OCYLIECTBIISIEMbIC OTZEJbHBIC TPOOEIBI, | ONpEAeNATH
OTIPENETICHHOTO JIEKapCTBEHHBIX TPYIIIBI YMEHHUS YMEHHS OIPE/ICIIAT TPYIIIIBI
3a0oJsieBaHus U CPenCTB JUIs JIEKapPCTBEHHBIX OTIPEAETATh TpYIIIBI JIEKapCTBEHHBIX
OCYIIECTBIISITH BEIOOD JICYCHNS CpeAcTB  JuIs TpyYIIIBI JIEKapCTBEHHBIX CpeAcTB JuIs
Hanboee OIIPEAEIEHHOTO JICYCHUS JIEKapCTBEHHBIX CpeACTB  JuIst JIeYeHNUS
3¢ PEKTUBHBIX U 3a00JIeBaHus U OTIpEeZIeTIEHHOTO CpeACTB JuIst JeYCHUS OTIpeJIeTICHHOTO
6e30TacHbIX OCYIIECTBIISITH 3aboJieBaHuUs 1 JeYCHUS OIIPEAEICHHOTO 3aboJieBaHus U
0e3peLenTypHbIX BBIOOp Hanbosiee | OCYILECTBIATh OTIpeIeNIEHHOT 0 3a00JeBaHus U OCYILECTBIISATh
JIEKapCTBEHHBIX 3 PEKTUBHBIX U BbIOOp Hanbonee | 3aboneBaHMA U OCYLIECTBIISITH BBIOOD | BBIOOp Hamboiee
CPEJICTB U APYTruxX 0e30macHbIX 3¢ (HEeKTUBHBIX U OCYILIECTBIIATh HauboJee 3¢ GEKTUBHBIX U
TOBAapOB aNTEYHOTO Oe3perenTypHbIX | 0e30macHBIX BBIOOD Hanbouee 3G PEKTUBHBIX U 6e30macHbIX
aCCOpPTUMEHTA JIEKapCTBEHHBIX 6e3peuenTypHbIX | 3 (EKTHBHBIX U 6e30MmacHbIX 6e3perenTypHbIX
CPE/ICTB U JPYTUX | JIEKAPCTBEHHBIX 6e30IacHbIX 6e3penenTypHbIX JIEKapCTBEHHBIX
TOBapOB CPEACTB U Ipyrux | Oe3penenTypHbIX JIEKapCTBEHHBIX CPEZCTB U JIPyTUX
anTevyHOro TOBapoB JIEKapCTBEHHBIX CPEJICTB U JPYTUX TOBApOB ANTEYHOTO
accopTHMEHTa anTe4YHOT0 CPEJICTB U JPYTUX TOBapOB aTEYHOT'O aCCOpTHMEHTa
accOpTHMEHTa TOBapOB aNTEYHOI'O | aCCOPTHMEHTA

ACCOPTUMCEHTA
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Baaners:

HaBBIKOM BBIOOpa
KOHKPETHOTO
JIEKapCTBEHHOTO
CpeACTBa Ha OCHOBE
HWHCTPYKIIMH T10
MEIUIIMHCKOMY
MIPUMEHEHHIO
JIEKapCTBEHHBIX
CPEACTB C y4YETOM
MOpGhOPYHKITHOHATEH
BIX OCOOEHHOCTEH,
(U3HOIOTTIECKOTO
COCTOSTHHS U
MaTOJIOTMYECKUX
MIPOLIECCOB B
OpraHu3Me 4esioBeKa

OtcyTtcTBHE
HaBBIKOB BEIOOpa
KOHKPETHOT'O
JIEKapCTBEHHOTO
Cpe/CcTBa Ha
OCHOBE
HWHCTPYKIIHH 110
MEIUIIMHCKOMY
MIPUMEHEHHIO
JIEKapCTBEHHBIX
CPEICTB C
y4eToM
MOp(HOPYHKITHOH
aNbHBIX
0COOCHHOCTEH,
(bU3N0TIOrHYECKOT
O COCTOsAHHUA U
MaTOJIOTHYECKUX
MIPOLIECCOB B
OpraHuzMe
YenoBeKa

®parmeHTapHoe
MpUMEHEeHHE
HaBBIKOB BBIOOpa
KOHKPETHOTO
JIEKapCTBEHHOTO
Cpe/cTBa Ha
OCHOBE
HHCTPYKIIMH 10
MEIULIUHCKOMY
MPUMEHEHUIO
JICKAPCTBEHHBIX
CPEACTB C
YYETOM
MOpGOPYHKITHOH
AJIbHbBIX
0COOEHHOCTEH,
(hU3HUOIOTHYECKOT
O COCTOAHHUA U
MaTOJOrMYECKUX
MPOLIECCOB B
opraHuszme
YeI0BeKa

B nenom ycnenrxo,
HO HE
CHCTEMaTHIECKU
TIPOSIBIIsIEMbIE
HaBBIKU BBIOOpa
KOHKPETHOT'O
JIEKapCTBEHHOT'O
CpE/ICTBa Ha OCHOBE
HWHCTPYKIIMH T10
MEIUIIMHCKOMY
MIPUMEHEHHIO
JIEKapCTBEHHBIX
CPEACTB C y4EeTOM
MophoPyHKITOHAI
BbHBIX
0COOCHHOCTEH,
(U3HOJIOTHYECKOTO
COCTOsIHUS U
HaTOJOTMYEeCKUX
NPOLIECCOB B
OpraHu3Me
YeJI0BeKa

B niesom
c(OopMHpOBaHHEIE,
HO cofeprKaliee
OT/EJbHBIE TPOOEIBI,
HaBBIKU BBIOOpa
KOHKPETHOT'O
JIEKapCTBEHHOT'O
CpE/ICTBa Ha OCHOBE
HWHCTPYKIIMH T10
MEIUIIMHCKOMY
MIPUMEHEHHIO
JIEKapCTBEHHBIX
CPEACTB C y4ETOM
MOop(hoPYHKITOHAIE
HBIX 0COOCHHOCTEH,
(U3HOJIOTHYECKOTO
COCTOsIHUS U
HaTOJOTMYECKUX
HPOLIECCOB B
OpraHu3Me YeJoBeKa

VYcenemno u
CHCTEMaTHYECKH
HpUMEHSeMBIC
HaBBIKH BHIOOpa
KOHKPETHOTO
JIEKapCTBEHHOTO
Cpe/CTBa Ha OCHOBE
HHCTPYKIIHH 110
MEUI[THCKOMY
PUMCHEHHUIO
JIeKapCTBEHHBIX
CPEICTB C y4eTOM
MopGhoPYHKITHOHAT
BHBIX
0COOEHHOCTEH,
(H3HOJIOrTYECKOTO
COCTOSIHHS H
MaTOJIOTMYECKUX
MPOLIECCOB B
opraHuzmMe
YenoBeKa
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4.2. lkasa, ¥ npouenypa oueHnBaHUsI
4.2.1. Iipouenypsl oieHUBAHUSI KOMIETEHHIA (Pe3yJIHLTATOB)

Ne KoMIIoHeHTBI KOHTPOJISA XapakTepucTHKA
Cnoco0 opranuzanuu TPaJAUIMOHHBIN;
2. Orarnsl y4eOHOI 1esTeTbHOCTH Texymuii KOHTPOJIb yCIIEBaEMOCTH
IIpomerxyTouHas aTTecTauus
3. JInmo, ocymecTBisonice IIperoaaBaTeNb
KOHTPOJIIb
4. MaccoBocTb 0XBaTa I'pynnoBo#i, ”HOIUBUAYaIbHBIN;
5. MeTton KOHTpOJIA VYCTHBIN OTBET, CTAHAAPTU3UPOBAHHBIN TECTOBBIN
KOHTPOJIb, 1a00paTOpHBIE PaOOTHI, peIIeHUE
CHUTYaI[OHHBIX 3a71a4, pedepaTsl, IPE3CHTALIH,
MIPOBEJCHUE KPYTIIOTO CTONIA

4.2.2. lllkanbl OLleHUBAHUS KOMIETEHUH (Pe3yJIbTATOB OCBOEHMS)

JJist ycTHOrO OTBeTA:

. OneHka "OTIUYHO" BBICTABIACTCS CTYACHTY, €CIH OH TITYOOKO U TIPOYHO YCBOWI
MPOrpaMMHBIA MaTepHuall, HCUEPITbIBAIOIIE, TIOCIE0BATEIHHO, YETKO U JIOTHYECKH CTPOUHO €ro
M3JIaraeT, yMeeT TECHO YBS3bIBaTh TEOPHIO C MPAKTHKON, PUYEM HE 3aTPYyIHSIETCS C OTBETOM IPHU
BUJIOM3MEHEHUH BOIIPOCA, HCIIONB3YET B OTBETE MaTepral MOHOTpadhUIeCKON INTePaTypHl,
MPaBWJILHO 00OCHOBBIBACT MIPUHATOE PEIICHUE, BIIAJACCT PA3HOCTOPOHHUMH HABBIKAMH M ITPHEMaMU
000CHOBaHUs CBOETO OTBETA.

. OueHka "Xopoio" BBICTaBISIETCS CTYAEHTY, €CJIM OH TBEPIO 3HAET MaTepHUall, [PaMOTHO U MO
CyIIIECTBY U3JIAraeT €ro, He AOIyCKas CYIIeCTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC, BIAACET
HEOOXOMMBIMHU HaBBIKAMH M ITPHEMaMU 000CHOBaHUS CBOETO OTBETA.

. OueHka "yI0BIETBOPUTEIBHO" BBICTABISETCS CTYIACHTY, €CJIM OH UMEET 3HAHUS TOJIBKO
OCHOBHOT'O MaTepHuaia, HO HE YCBOMII €ro JETaleH, JOIMycKaeT HETOUHOCTH, HEIOCTATOYHO
MIpaBIIBHBIC (HOPMYITHPOBKH, HAPYIIEHHUS JIOTUIECKON ITOCIIEIOBATEIFHOCTH B H3JI0KEHUHU
MIPOrpaMMHOTO MaTepHraa.

. OreHKa "HEYNOBIETBOPUTEIHHO" BEICTABISIETCS CTYACHTY, KOTOPBIM HE 3HACT 3HAUUTEIHLHOM
YaCTH MPOrPaMMHOT0 MaTepHualia, JIOIMyCKaeT CYIIECTBEHHBIC OITMOKH, HEYBEPEHHO, C OOJBIIIMU
3aTpyTHEHHUSIMH U3JIaraeT MaTepuall.

. Kak npaBuio, ornieHka "HeyJOBIETBOPUTENBHO" CTaBUTCS CTYAEHTaM, KOTOPbIE HE MOTYT
W3TIOKUTH 0€3 OMMOOK, HOCAIINX MPUHITUIHAIBLHBINA XapaKTep MaTepuall, H3JI0KEHHBIH B
00s13aTeTbHOM TITEPATypE.

JJ1sl cTAaHIAPTU3HPOBAHHOIO TECTOBOI0 KOHTPOJISL:

Ol1ieHKa «OTJIMYHOY» BBICTABIISIETCS IIPH BBINIOJHEHUH 0€3 orbok Oosee 90 % 3amaHuii.

OrneHKa «XOpOIII0» BBICTABIISIETCS MIPH BBIITOJIHEHUH 0e3 ommbdok 6oee 70 % 3amaHuii.

Ol1ieHKa «yIOBJIETBOPUTEIIBHOY» BBICTABIISCTCS MIPH BBIIOJIHEHUU 0€3 ormbok Ooiee 50 % 3amanuii.
O1eHKa «HEYNOBIECTBOPUTEIHLHOY BBICTABIISICTCS IPU BEITIOMHEHNHU 0e3 omnOok meHee 50 % 3amanuil.
151 oneHKM peleHusl CUTYallMOHHOM 3a1auM:

OneHKa «OTIUYHO» BBICTABISETCH, €CIHHM 3a/Jada  pelieHa TPaMOTHO, OTBETHl Ha BOIPOCHI
c(hOpMyJIMPOBaHbl YETKO. OTAJIOHHBI OTBET IOJHOCTBIO COOTBETCTBYET PEIICHUIO CTYJ/ICHTA,
KOTOPOE XOPOIIO 00OCHOBAHO TEOPETUICCKH.

OrneHKa «XOpOIIO» BBICTABIISIETCS, €CIIM 3ajlada pelIeHa, OTBEThI HA BOMPOCH! CPOPMYITHMPOBAHEI HE
JIOCTATOYHO YETKO. PemieHwe cTyaeHTa B IIEJIOM COOTBETCTBYET JTAJIOHHOMY OTBETy, HO HE
JIOCTATOYHO XOPOIIO 0OOCHOBAHO TEOPETUICCKH.

OLeHKa «yJOBJICTBOPUTEIBHO» BBICTABIISIETCS, €CIM 3ajjaya peIlleHa HE TOJHOCThIO, OTBETHl HE
COJIepIKaT BCeX HEOOXOAUMBIX OOOCHOBAHHIA PEIICHMUS.

OlieHKa «HEYIOBJICTBOPUTEILHO» BBICTABISCTCS, €CIM 3ajJauya He pelieHa WM HMEET IpyOble
TEOPETHUYECKHE OITMOKY B OTBETE Ha ITOCTABJICHHBIC BOIPOCHI

st onenku pedepartos:
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O1eHKa «OTIMYHO» BBICTABISIETCS, €CK pedepaT COOTBETCTBYET BCeM TPeOOBaHUSM OQOpMIICHUS,
MPEeICTaBIICH IUPOKK Onbrorpadudeckuii criucok. Comeprkanue pedepara oTpakaeT COOCTBEHHBIMH
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,
MPENICTABJICH JIOCTaTOYHBIA OubOmuorpaduueckuit cnucok. Comepxkanue pedepara oOTpakaeT
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 B3IsSAa Ha HpoOieMy HE JOCTaTOYHO yOeIUTENbHAa U HE OXBATHIBAET IOJHOCTBIO
COBPEMEHHOE COCTOsIHME po0IieMbl. BMecTe ¢ TeM NpHCYTCTBYET JIOTHKA M3JI0KEHUS MaTepuaa.
O1eHKa «HEYAOBIECTBOPUTENBHO» BBICTABIISIETCS, €CIM TeMa pedepaTa He PacKpbITa, OTCYTCTBYET
yOeauTenpHas apryMeHTalus 1Mo TeMe paboThl, HCIOIb30BAHO HE JOCTATOUYHOE ISl PACKPHITUSI TEMBI
pedepara KOIMUECTBO JTUTEPATYPHBIX HCTOUHHKOB.

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 MPOWLTIOCTPUPOBAHBI IpadUKaMH M 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 TpadukaMud © auarpamMmMmamu.  MHpopmanms sBIseTCs akTyalbHOW U
coBpemeHHOH. KitoueBbie ciioBa B TEKCTE BBIJCIICHEL.

OneHka «yOOBJIETBOPUTEIBHO» BBICTABISIETCS, €CIM COJACpKaHHE BKIIOYACT B CceOs 3JIEMEHTHI
Hay4yHOcTH. Mmmoctpauun (rpaduueckue, My3bIKalbHbIE, BHAE0) B ONPEACICHHBIX CIydasx
COOTBETCTBYIOT TeKcTy. EcThb 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.

JJis1 oueHkH 1a00paTOpHOI padoThl

«3auTeHOY - BHICTABISIETCS MIPU YCIIOBUH, €CIIH CTYACHT MOKa3bIBAET XOPOIINE MPAKTUIECKNE HABBIKU
NpY TPOBEACHUM J1a00PAaTOPHON PabOTHI; CAMOCTOSATENLHO MPOBOJAUT OMBITHI W HHTEPIPETHPYET
MOJy4E€HHBIE PE3yIbTaThl; TPAMOTHO O(QOPMIISIET IPOTOKOJ UCCIEI0BAHUS.

«He 3auTeHO» - BBICTABISETCS NMPU HAIMYUU CEPHE3HBIX HEJOCTATKOB B TPOBEJCHHU OIBITOB; B
CJIydae OTCYTCTBUS IIPOTOKOJIA JTAOOPATOPHOM PabOTHI C MHTEPIPETALIUCH OTYYCHHBIX PE3YJIbTaTOB.
Jl151 olleHKH NPOBeeHUsI KPYIJIoro croJja:

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 YMEHHUSIMH Ha OCHOBE MCIIOJIb30BAHUS MTOMyYCHHBIX 3HAHUI.
Xopo1o: Bce KOMIIETEHIINH, IPEAYCMOTPEHHBIE B paMKaX JHUCIHUIUINHEI (B 00beMe, 3HAHWH, yMEHUIH
Y BJIQJICHUI ) OCBOCHBI MTOJIHOCTHIO. Y POBEHb OCBOCHHS KOMIIETEHITUH — JOCTaTOYHBIN. OOyJaromuics
pelaeT NOCTaBJICHHBIE 33/1a4H, HHOTAA AOMYCKas OINOKH, He MPUHIHUITNAIEHOTO XapaKTepa, JIETKO
UCTIPABJISIET UX CAMOCTOSITEIHHO MPH HABOSIIUX BOIIPOCAX MPETOIABATENS; ICMOHCTPUPYET

86



BJIaJICHHE TIPEIyCMOTPCHHBIMU HaBBIKAMU M YMEHUSIMH Ha OCHOBE MCIIOJIb30BaHMS TTOTY4YEHHBIX
3HAHUN.

Y10B1eTBOPHUTENBHO. BCE KOMIIETCHLIMH, IPEAYCMOTPEHHbIE B paMKaxX AUCLUILIMHEL (B 00BeMeE,
3HAHWI, YMEHUH U BJIaJ€HUH) OCBOEHBI MOJIHOCTBIO. 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
HaBOSIIIUX BOIIPOCAX CO CTOPOHBI MPEMNoAaBaTesl; 3HaHUS 10 JUCHUIUIMHE (parMeHTapHbI 1
o0yyaromuiics He MOKET B TIOJTHOM 00beMe MPUMEHUTD UX TPH IEMOHCTPALUH MPETYyCMOTPEHHBIX
IPOrpaMMO AUCLUIIIIMHBI HABBIKAMH U YMEHHAM

4.3. llkajia 1 mpoueaypa OleHUBAHUS MPOMEKYTOUHOH aTTecTAlUU

Kpurtepun ouenku 3x3amMeHa (B cOoTBeTCTBHE C II. 4.1.):

OueHKa «OTIIMYHO» BbICTABJIsAETCS, €C/IU 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 O0O0s3aTeNbHOM JHMTEPaTypbl, BO3MOXHBI MEJIKHE EIWHUYHBIE HETOYHOCTU B
TOJIKOBaHWM OTACJIBHBIX, HC KIIFOYCBBIX MOMCHTOB.

OueHKa «y/JA0BJIETBOPHUTEIHLHO» BBICTABJSETCH, €CJAU MPH OTBETE HAa BOMPOCH OWiIeTa CTYAEHT
HYXJaeTcs B JAOMOJIHUTEIBHBIX BOIPOCAX, IOMYCKACT OMIMOKM B OCBELICHUH NPUHIUIHAIBHBIX,
KIIFOYEBBIX BOIIPOCOB.

O1eHKa «HeY/I0BJIeTBOPUTEIBLHO» BBICTABJISIETCS, €CJIM TIPH OTBETE Ha BOTIPOCHI OMIIETa CTYACHT
HE NPpOSBUI Jak€ I[IOBEPXHOCTHBIE 3HAHMA [0 CYLIECTBY IIOCTAaBJICHHOTO BOIPOCA, ILIOXO
OpPHEHTHUPYETCs B 00513aTeNIbHOM JTUTEpaType
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