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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

OIIK-7 TOTOBHOCTh K WCHOJB30BAHUIO OCHOBHBIX (DHU3HKO-XUMHUYECKHX, MaTEMaTHYCCKUX W HHBIX
€CTECTBEHHOHAYYHBIX TIOHATHI U METO/IOB MPH PEIICHUH MPOGeCCHOHATBHBIX 3a1a4

ITIK-5 ToroBHOCT K cOOpy W aHamu3y kajno0 TMalMeHTa, MaHHBIX €ro aHaMHe3a, Pe3yJIbTaTOB OCMOTDA,

1a00paTOPHBIX,

HHCTPYMCHTAJIBHBIX, IIaTOJIOrO-aHaTOMUYCCKHX W HHBIX I/ICCJ'IC,I[OBaHI/Iﬁ B OCIAX

pacmno3HaBaHUs COCTOAHUA UJIN YCTAHOBJICHUSA d)aKTa HaJIN4UA WU OTCYTCTBUA 3a00JIeBaHUS

ITK-21 CiocoOHOCTb K y4acTHIO B IPOBEIEHUH HAYYHBIX HCCIIETOBAHUI

1.2 Buns! u 3a1a4u poQeCCUOHANBHON A€ATEIbHOCTH MO AUCHUIUINHE:

- MCIMIIMHCKasA

NpeayNpeXxIeHUe BO3HUKHOBEHMs 3a00JI€BaHUIl Cpelu HACEJICHHs IIyTEeM IPOBEICHUS
npOoMIAKTHIECKUX U TPOTHBOAHAEMHUECKUX MEPOIPUSATHI

npoBeseHre cOopa U MEIUKO-CTaTHCTUYECKOrO aHalu3a HH(pOpMAIMK O MOKa3aTeNsIX 310pOBbs
HAaCEJICHUs Pa3JINYHBIX BO3PACTHO-IIOIOBBIX TPYIII, XapAKTEPUIYIOLINX COCTOSIHUE UX 310POBbs

JUArHOCTHKA HEOTIIOXKHBIX COCTOSTHUI

JIUArHOCTHKA OEPEeMEHHOCTH

MIPOBEJICHUE HKCIEPTU3bl BPEMEHHOW HETPYAOCIMOCOOHOCTH W YydacTHe B HHBIX BHAAX
MEIULIUHCKOMN 3KCIIEPTU3BI

OKa3aHUe MEePBUYHON BpauyeOHON MeIMKO-CAHUTApPHOM MOMOIIM B aMOyJIaTOPHBIX YCIOBUSIX U
YCJIOBHSIX THEBHOTO CTAallMOHApa

ydacThe B OKa3aHUU CKOPON MEIUIUHCKOW MOMOIIM MPH COCTOSHHUAX, TPEOYIOIIMX CPOUYHOTO
MEIUIMHCKOTO BMEIIATEIbCTBA

OKa3aHWE MEAMIIMHCKOW MOMOIIM IIPU YPE3BBIYANHBIX CHUTyalUsiX, B TOM 4YHCIIE Y4YacCTHE B
MEIULMHCKOMN 3BaKyaluu

y4acTue B IPOBEACHUH MEAUIIMHCKON peabMInTaluy U CAaHaTOPHO-KYPOPTHOTO JICUEHUS
dbopMupoBaHUE Y HACEICHHUS, MAIIMCHTOB U YICHOB MX CEME MOTHBALUU, HAMPABICHHON Ha
COXPaHEHHUE U YKPEIUIEHHUE CBOETO 3/I0POBbsI U 3JI0POBBSI OKPYKAOIIUX

MpoBeJieHHE MPOYUIAKTUICCKUX MEAUIMHCKUX OCMOTPOB, MUCHAHCEPHU3AINH, JUCIIAHCEPHOTO
HaOJFONIEHUS JIeTel

JMArHOCTHUKA 3a00JICBaHMA U TATOJIOTUYECKUX COCTOSIHUN y TeTei

OKa3aHHWE TIEPBHUYHON BpauyeOHOM MEIUKO-CAaHUTAPHOW TIOMOIIM JETIM B aMOylIaTOPHBIX
YCJIOBHSIX U YCIOBHSX JTHEBHOTO CTAallMOHApa

oOyuyeHue aered WU MX poauTeneil (3aKOHHBIX IMPEACTABUTENCH) OCHOBHBIM TUTHEHHUYECKUM
MEPOIPUITHIM 03/10pOBUTEIBHOTO Xapakrepa, CIOCOOCTBYIOLIUM npodumakTuke
BO3HUKHOBEHUS 3a00JI€BaHUI U YKPETICHUIO 37I0POBbS

- HAYYHO-UCCJICAOBATCIILCKAA

aHaJIN3 HAyYHOH JINTepaTyphl U OQUIIHAIEHBIX CTATHCTUYECKUX 0030POB, y4acThe B MPOBEACHUN
CTaTUCTHYECKOTO aHAJIN3a U IyOITMYHOE TIPE/ICTABICHUE TTOTyYCHHBIX PE3YJIbTaTOB

y4acTHe B PEIICHWU OTACIHHBIX HAYYHO-HCCIICAOBATEIbCKUX W HAyYHO-TIPHUKIAJHBIX 3371a4 B
o0NIacTH 3paBOOXPAHEHUS] TO JAMATrHOCTHKE, JICYCHUIO, METUIIMHCKOW peadWIuTallid |
PO UITAKTHKE

1.3 B pe3ynbTare 0CBOCHHS JUCHUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH COPMUPOBAHBI CIICAYIOIINE
KOMIIETCHIUU:

O06001TIeHHBIEC TPYIOBEIC
(hyHKIMH / TPYAOBBIC
(YHKIMY / TPYAOBBIC HIIH
npodeccrnoHaTbHBIC
JecTBUs (IPU HATTUYIAN
npodcTangapra)

Konx n HammeHoBaHme
xommnereniuu ®I'OC BO,
HEOOXOIUMOM 1151
(hopMHUPOBaHUS TPYIAOBOTO
WIH PO eCCHOHATBLHOTO
JIeHCTBHS

3HaHUSA U YMEHHsI, HEOOXOAMMBIC TSI JOPMUPOBAHHS
TPYJOBOTO JICHCTBHS / KOMITETCHIINU




OIIK-7 T'oToBHOCTB K
HCIIOJIL30BAaHHUIO0 OCHOBHBIX
(PM3UKO-XUMUYECKHX,
MaTeMAaTHYECKUX U HHBIX
€CTECTBEHHOHAYYHBIX
MOHSITUN U METOJIOB TPH
penieHun
npoecCHOHANBHBIX 3a7a4

3HAeT ¥ IOHUMACT:

OCHOBHBIE = OHMOXMMHYECKHE€ TEPMHUHBI W  TOHATHUA,
XIMHKO-OHNOJIOTHIECKYIO CYLTHOCTD MIPOLIECCOB,
MIPOUCXOAIINX B )KHBOM OpTraHM3Me Ha MOJICKYJISIPHOM U
KJIIETOYHOM YypOBHSIX B HOPME H TIPU Pa3TUIHBIX
MATOJIOTHAX; OMOXMMHUYECKHE MEXaHHW3MBl Pa3BUTHS W

OromMapKepsl TaTOJIOTHH TKaHEH M OPraHOB

YMmeeT (crocoOeH MPOoAeMOHCTPUPOBATH):

TIOJIB30BAThCSl  YICOHON, HAydHOH, HAyIHO-TIOMYIIPHOMN
JIUTEpaTypor, certbto MHTepHEeT I npodeccroHanbHOR
NEeSTeNbHOCTH, BBIABIATH y TMAIlIEHTOB OCHOBHBIE
MaTOJIOTUYECKNE CHMIITOMBI M CHHAPOMBI 3a00JIeBaHU,
WCTIONB3ysd 3HAHUS OCHOB MEAHMKO-OMOJIOTHYECKUX W
KIIMHUYECKUX AUCIHTIINH

Bnaneer:
TEOpPETHUCCKON  0a30ff  OMOXMMHYECKHX  MapKepoB,
OOBSICHSIOIINX MOJIEKYISIPHBIE MEXaHHW3MBl Pa3BUTHUS

3a00JICBaHMI; TIpPHEMaMH aHaIH3a DKCICPUMEHTATHHOU
nH(pOpMAITIH 71 peIeHUs PO eCCHOHANBHBIX 3a7ad.

- A/01.7 O6canenoBanue
JeTel ¢ LeIbIo
YCTaHOBJICHHS JTHAarHO3a

ITK-5 I'oToBHOCTH K cOOpyY |
aHaIM3y kajob MmarreHTa,
JAHHBIX €70 aHAMHE3a,
pe3yIaBTaTOB OCMOTPA,
J1a00paTOPHBIX,
WHCTPYMEHTAJBHBIX,
MaTOJIOT0-aHATOMHYECKUX H
VHBIX UCCIICOBAHUM B
LEJSIX PAcIiO3HABAHUS
COCTOSIHHSI HJTH
yCTaHOBJICHHS (DaKTa
HaJWYHUS UIA OTCYTCTBUS
3a0o0neBaHMs

3HaeT ¥ IMOHUMAET:

OCHOBBI COBPEMEHHBIX TEOPETUYCCKUX u
IKCTIEPUMEHTAITBHBIX METOIO0B HCCIIEIOBAaHNUS,
ab0OpaToOpHBIX ~ METOMOB  aHauM3a  OHMOJOTHMYCCKUX
KHUIKOCTEH, OCHOBHBIC OHOXHMHYCCKUE MPOSIBICHUS
3a00JIEBAHUH.

YMmeeT (criocoOeH MPOAeMOHCTPUPOBATH):

Ha3HA4YaTh H WHTEPIPETUPOBATH pEe3yIABTATHI
COBPEMEHHBIX JTA0OPATOPHBIX UCCICAOBAHUNA Yy OONBHBIX;
OpraHU30BaTh paboty o MIPaKTHICCKOMY
HCII0JIb30BaHHIO u BHEJIPCHUIO pe3yIIBTaToOB
HCCIICTOBAaHUH

Bmaneer:

OCHOBHBIMU TIpUEMaMU J'Ia60paT0pHI>IX HCCHeI{OBaHHﬁ,
HaBBIKaMH aHaJIu3a Hay‘IHOﬁ JIMTCpAaTypbl, OCHOBAMU

MOCTAHOBKM JMAarHO3a Ha OCHOBAaHWM PE3yJIBTaTOB
OMOXHMHUYECKUX HCCIIEOBaHUI OHOJIOrHYECKHUX
JKUIKOCTEH
- A/01.7 O6cnenoBanme IIK-21 CriocoOHOCT K 3HaeT ¥ MOHUMAET:
JIETEH C LENbI0 y4acCTHIO B IIPOBEACHNN OCHOBBl  IUIAHUPOBAaHUA  HAYYHOTO  JKCIIEPHUMEHTA,

YCTAHOBJICHUA AUArHO3a

HAay4YHBIX I/ICCJ'IC,I[OBaHI/If/'I

OMOXMMHUYECKHNE MEXaHU3MBI Pa3BUTUS U OHMOMapKepbl
MaToJIOTUM TKaHeH W OpraHoB, OOIIMEe TMPUHIIHITEI
KIIMHUYECKUX UCCIIE0OBAHUH C yI€TOM JOKa3aTeIbHOCTH

YMeer (criocoOeH IPOIeMOHCTPHUPOBATH ):

MJIAaHUPOBATL U TIMPOBOAWUTL HAYYHBIC HCCJICAOBAHUA,
HUHTCPIIPETUPOBATH U aHAJIU3UPOBATH UX PC3YIIbTAThI

Bnaneer:

OCHOBHBIMU TIpUEMaMU J'Ia60paT0pHI>IX HCCHeI{OBaHHﬁ,
HaBBIKaMH aHaJIu3a Hay‘IHOﬁ JINTCPATyPbIL

1.4 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBsI3eH JAWUCIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:

OIIK-7 ToroBHOCTE

K HCITIOJIb30BaHUIO

OCHOBHBIX

(MBUKO-XUMUYECKHX,

MAaTeMaTHYCCKUX W HHBIX C€CTCCTBCHHOHAYYHBIX MMOHATHH H MCTOAO0B IpU PCHICHUU

npodeCcCHOHATBHBIX 3a]1a4

'Ng
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dopma oOyyeHus




11/11 ANCLULLINH,
OTIPEIICIISTFOTITIX
MEKTUCITUTUTHHAPHEIE
CBSI3HU

Ounas
(cemecTp)
4 1516|711

1 [AnaTomusa

2 |buonorus

++]|+
| +] o
_|_

3 |buooprannyeckas
XUMUS

4 |buoduznyeckue +
CBOICTBa
KU3HEACSITEIHHOCTH

5 [Turuena + | +

6 |I'ucromorus, + | +
IMOPHOJIOTHS,
[IATOJIOTHS

7| IMmMyHoONOTHA +

8 |[Knnunueckast +
IIaTOJIOTrNuYecKast
aHaTOMHUS

9 |[Knunnueckas +
naTo(hU3NOIOTUS

10 [JIygeBas nmarHocTHKa +
U Teparus

11 |Menumuackas +
AHTPOTIONOTUS

12 (MenuuunHckast +
nHpopMaTuka

13 |MeaunuHCcKas huszuka +

14 [MuxkpoOuosmorus, + | +
BUPYCOJIOTHSI

15 [{OcHOBBI KIMHUYECKO +
OMOXUMUH

16 [TTaromornyeckast + | +
aHATOMMUS

17 |laroduszunonorus + | +

18 | Tommorpadudaeckas + | +
aHATOMUS U
orepaTHBHAS
XUPYPrust

19 |du3uka, MaTeMaTHuKa +

20 |®usnorepanus +

21 | OyHKITMOHATHHAS +
IIMarHOCTHKA

22 | XuMus +

I1K-5 ToroBHOCTH K cOOpy M aHamu3y >Xajio0 NalueHTa, JaHHBIX €ro aHaMHe3a,
Pe3yJIbTaToB OCMOTPA, Ja0OPaTOPHBIX, HHCTPYMEHTAIBHBIX, ATOJIOT0-aHATOMUYECKUX U
MHBIX MCCJIEJOBAaHUI B WENSAX PACHO3HABAHUS COCTOSHUS WJIM YCTAaHOBICHHA (akra
HAJIMYHS WIA OTCYTCTBUS 3a00JI€BaHUS

Ne HanmenoBanwme ®dopma oOydeHus
/1 JIACLIVIUINH, Ounan
OTIPEJICTISIOIINX (cemecTp)
MEXTUCIUTUIMHAPHBIE
CRSI3H 12|34 |5]6[7 89 (10]11]12




AnmanraruonHas
NUCHUILIMHA I
MHBAJIAIOB U JIUII C
OB3 "Ocobennoctu
IUArHOCTUKH U
JieueHus TyOepKye3a
y nereit"

AxymepcTBo 1
TUHEKOJIOTHUA

AnatoMus

buooprannueckas
XUMUS

BUY-undexuns y
Jeren

TocnuransHasg
TeANaTPHs

TocnuransHasg
Tepanus

TocnuransHasg
XUPYPTUs

I[epMaTOBeHepOHOFI/Iﬂ

10

Jlerckas HEBpOJIOTUS

11

Jetckas xupyprus

12

HNmMmyHonorus

13

Undexnnonnsle
Oone3Hu

14

HNudexnnonnbie
0ome3HM y AeTel

15

Knuanueckas
IIaTOJIOTrMYecKast
aHaTOMHUS

16

Knuanueckas
naTo(hU3NOIOTUS

17

Knuanueckas
MIPaKTUKA

18

queBaﬂ JUAarHoCTuKa
" TCpAIuni

19

JlydeBbie MeTOIBI
BH3yaJIN3alAN
KITMHIYECKUX JaHHBIX

20

MeaumuHa,
OCHOBaHHas Ha
JI0Ka3aTeIbCTBaX

21

Menununackas
reHeTHKa

22

Hesponorus

23

OO6mmas Xxupyprus

24

OHKOHOI‘I/IH, JIyucBad
TCparusa

25

OCHOBBI KJIMHAYECKOMN
OMOXUMHH

26

OTOpI/IHOHapI/IHFOJ'IOFI/I
g

27

Od¢ranbemonorus

28

[TapasuTonorus




29 |ITatonoruueckas + | +
aHaTOMHUS

30|ITatodusuronorus + |+

31|IlonuknuHaNYeckas u + |+ | +
HEOTJIOKHAS
nenaTpus

32 (TIponeaeBTHKA + | +
BHYTPEHHUX OoJIe3HEH

33 (IIpomeaeBTHKA + | +
JIIETCKUX OOosIe3HEH

34|Ilcuxuarpus, + | +
MEANLIMHCKAs
TICUXOJIOTUS

35 |PeBMmaTonorus

36 |Ctomaromorus +

37 |TpaBmatonorus u +
opronenus

38 [DakynpreTcKas + ]+ 1+ |+
neuaTpus,
9HJIOKPUHOJIOTUS

39 [@akynbreTckas + | +
Tepanws,
npodeccroHaIbHBIC
0ose3Hu

40 | DakympTeTCKas + | +
XUPYPrUsi, yPOIOTHS

41 |®tusnarpug +

ITK-21 CriocoOGHOCTh K y4acTHIO B TPOBEICHUH HAYYHBIX UCCIEIOBAHUI

Ne HaumenoBanue dopma oOyyeHus
/o JHCIUATLINH,
OTIpENETAIONINX
MEXIUCIUIUIMHAPHBIE
CBSI3H

Ounas
(cemectp)

11231456711

1 |Bronorus + | +

2 |buoduznueckue +
CBOMCTBa
KU3HEACATETHHOCTH

3 |I'ucromorus, + | +
IMOPHOJIOTHS,
[IATOJIOTHS

4 | IMMyHOIOTHS +

9]

WHoCTpaHHBIN A3BIK + | +

6 |lHOCTpaHHBIHA S3BIK + |+ [+ |+
(dakynpraTuB)

7 |Knuanueckas +
IIaTOJIOrnYecKast
aHaTOMHUS

8 |Knuanueckas +
(hapmakonorus

9 (Menuunuckas +
AHTPOIOJIOTHS

10 |MenunuHckas +
uHpOpMaTHKa

1

—

Menumuackas Gusnka +




12 |Mukpoouosorus, + | +
BUPYCOJIOTHUS

13 {HopmansHas + | +
(dhuznonorus

14 {OcHOBBI KIMHUYECKO +
OMOXUMUH

15 |ITaTosmornueckas + | +
aHaATOMMUS

16 |IIpakTuka nmo + |+
MOJTY4YEHUIO
HEPBUYHBIX
poheCCHOHATTLHBIX
YMEHHH M HaBHIKOB, B
TOM YHCIIe
NEPBUYHBIX YMEHHUU U
HaBBIKOB
Hay4YHO-HMCCIeJ0BaTeN
BCKOH JIESITETTLHOCTH

17| dapmaxosorus + | +

18 |dusuka, MaTreMaTuka +

19 | Xumus +

2. Mecto nucuumiimabl B cTpykrype OIl cnenmanurera:

HuctumuinHa «bruoxumus» oTHocuTCs K 6a30Boit yactu yuebHoro miana OIl mo HanpaBiieHHIO TOATOTOBKU
31.05.02 - Ileguarpus.

Hucuuminna «bruoxumus» uydaercs B 2, 3, 4 cemecTpax.

3.00beM U coep:kaHMe TUCHUILTHHBI
3.1.00bpeM nucHUIUIUHEL 9 3.e.

Ounas: 9 3.e.
Bun yueOHo# paboTh (BCSEZ’ZZOB)

O0mast Tpy10éMKOCTb TUCHUILIHHBI 324
KonrakTHast pabora 182
Jlexuuu (Jlexuum) 50
JlaGoparopnsie (J1ab. pab.) 68
[Tpaktuueckue (IIpakr. pab.) 64
CamocrostenbHas pabota (CP) 106
DK3aMeH 36
3auer -

3.2.Conepxanue Kypca:

No Haspanue Bun yuebnou DOpMBI TEKYIIETO
TEMBI pasnena/TeMbl paboThI, yac. KOHTPOJISI
Jlex |JIa6 |TIpa| CP
muu| . |KT
pab. [pad.
O|]0O0|[0O0]|O

2 ceMecTp




Buoxumus 6enkoB u
(bepMeHTOB.

10

3amura
1a00paTOPHBIX
pabort; pemeHue
CHUTYaI[HOHHBIX
3ajad;
TECTHUPOBAHUE

buoxumuns
BATAMUHOB U
TOPMOHOB.

3amura
J1a00paTOPHBIX
pabor; perieHue
CUTYaIlMOHHBIX
3azay;
TeCTHpOBaHUE /
KOHTPOJIBHBIN CpPe3.

Buonornueckoe u
MHKPOCOMaJIbLHOE
OKHCJICHUE.

3amura
1a00paTOPHBIX
pabor; perieHue
CUTYaIlMOHHBIX
3azay;
TeCTHpOBaHUE /
KOHTPOJIBHBIN CpPE3.

OOuwmii myTh
Kara0oau3ma.

3amura
1a00paTOPHBIX
pabo; pemieHue
CUTYaIlMOHHBIX

3a1a4

OOMeH yTIIeBOIOB.

12

3amura
1a00paTOPHBIX
pabort; pemeHue
CHUTYaI[HOHHBIX
3ajad;
TECTHPOBAHUE /
KOHTPOJIBHBIN CpE3.

OOMEH TUNUI0B.

10

3amura
1a00paTOPHBIX
pabort; pemeHue
CHUTYaI[HOHHBIX

3ajad.

OO0OMeH 0eIKoB.
Marpuunslie
OHMOCHUHTE3EL.

3amura
1a00paTOPHBIX
pabort; pemeHue
CHUTYaI[HOHHBIX
3ajad;
TECTHUPOBAHUE /
KOHTPOJIBHBIN CpE3.

BzanMmocBa3n
MPOIIECCOB OOMEHa
BEIIECTB B
OpraHu3Me.
bruoxumus
TOPMOHOB.

10

3amura
J1a00paTOPHBIX
pabor; perieHue
CUTYAIlMOHHBIX

3ajau.

10



9 MuHepanbHbIi U 3amura

BOJIHO-COJIEBOI 1a00paTOPHBIX
OOMeEH. pabort; pemeHue
4 | 6 | 8 | 14| curyauuoHHBIX

3ajad;

TECTHPOBAHUE /
KOHTPOJIBHBIN Cpe3

10 buoxumus opranos 3amura

U TKaHEH. 1a00paTOPHBIX

8 | 6 |16 | 26 | pabort; pemierue

CUTYallMOHHBIX
3ajad.

11 buoxumus Moioka. 3armura
1a00paTOPHBIX
pabort; pemeHue
2 2 4 |12 CUTYallMOHHBIX
3ajad;
TECTHUPOBAHUE /
KOHTPOJIBHBIN CpE3.

Tema 1. buoxumus 0ej1koB 1 pepMeHTOB.
Jlexnus.

BBonunas nexuus.

[Ipeamer u 3amaum Ouonmormueckoid xumuu. OOMEH BeIIECTB M SHEPIUH, HEpapXuUueckas CTPYKTypHas
OpraHu3alysi ¥ CaMOBOCHPOHM3BEICHUE KaK Ba)KHEHIIMEe MpPU3HAKU KUBOW MaTepuu. lereporpodHbie u
ayTOTpO(PHbIE OpPraHU3MbI: PA3JINYMA 110 MUTAHUIO U UCTOUYHUKAM DHEPruu; KaTaOoau3M M aHAOOIHM3M.
MHoromosneKyssipHble  CUCTEMBl (MeTabomuYecKue Ieny, MeMOpaHHbBIE MPOIECCHl, CHUCTEMbl CHHTE3a
OMOMONIMMEPOB, MOJIEKYJSIPHBIE DPETYISATOPHBIE CHCTEMBI) KaK OCHOBHbBIE OOBEKTHI OMOXMMHYECKOTO
uccienoBaHua. MecTo OMOXMMHHM — CpeAM JpYyTruX OWONOTMYECKHUX AMCUUIUINH; YPOBHHM CTPYKTYPHOMH
OpraHu3aIH XUBOTO; OMOXMMHS KaK MOJIEKYJSPHBI YpPOBEHb W3ydeHUs sBICHHHA Xu3HH. OCHOBHBIC
paszienbl UM HampaBlieHHs B OMOXUMHM: OMOOpraHMYecKash XHWMUS, JAWHAMHUYEcKas W (DyHKIHOHAJIbHAS
OMOXUMMS, METUITMHCKAsE OMOXUMHUSI, MOJICKYJISIpHAst OMOJIOTHSI.

Mertonsl uccrnenoBaHus oOMeHa BemlecTB. lccienoBaHMe Ha IEJIOM OpraHM3Me, OpraHax, Cpesax,
KJICTOYHBIX KyJIbTypax. [oMoreHarsl TkaHeH, (pakIMOHUPOBAHUE TOMOTEHATOB, CYOKIETOUHBIE CTPYKTYPHI.
Brinenenne metabonu3MoB U (EpMEHTOB, OIpeesieHHE TOCIeI0BaTeIbHOCTH MPEeBpaIeHH cyOcTpaToB.
W3otomnHbie MeTOIbl. MeTO/Ibl MOICTTMPOBAHUS M CHHTE3A.

Hctopus u3ydenus OenkoB. IlpeacraBienue o 6enkax Kak BaXHEUIIMM KJIacCe OPraHMYECKUX BEILECTB U
CTPYKTYpHO-(YHKIIMOHATIHLHOM KOMIIOHEHTE OpraHu3Ma 4eIoBeKa.

Ctpoenne 0enkoB. AMHHOKHCIIOTBI, BXOJSIIME B COCTaB OENKOB, UX CTpOeHHe W cBoWcTBa. IlemruaHas
CBSI3b.

[lepBuyHas cTpykTypa OenkoB. 3aBUCUMOCTb OMOJIOTMYECKHX CBOWCTB OEJIKOB OT MEPBUYHON CTPYKTYPHI.
BunoBas crenu@uuHOCTh TNEPBHUYHOW CTPYKTYpbl OenkoB. KoHdopmarms mnonunenTugHONW CBS3H.
Bropuunas CTpyKTypHas OpraHusaius, TUIIbI BTOPUYHOM CTPYKTypbl. Poilb BOZOpPOIHBIX CBsI3eM U €€
crabmnmzanus. HansropuuHnas cTpykrypa u ee tunbl. Jlomensl, cyonomensl. Tperuunas ctpykrypa. Cesizy,
MOJICP’KUBAIOIINE TPETUYHYIO CTPYKTYpy Oeika: Jucyiab(puaHble, HOHHBIC, BOJOPOAHbIEC, THAPO(OOHLIE.
Ponp cnaboro BHYTPHUMONEKYISIPHOTO B3aUMOCHCTBUS B CTAOMIIM3ALMHN NIPOCTPAHCTBEHHON CTPYKTYPHI U
n3MeHeHus1x koHdopmarmu. [lpeacrasienue o manepoHax.

YerBepTuuHas cTpyKTypa 0enkoB OcoOeHHOCTH CTPOCHHS U (PYHKIIMOHUPOBAHUS OJIMTOMEPHBIX OCNKOB Ha
prMepe TeMOCOIePKAIIHNX OCJTKOB — reMOorIabiHa U MUOTTIOOWHA.
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OcHOBBl  (DyHKITMOHUPOBAHUS OCJIKOB. 3aBHCHUMOCTh OHMOJOTHMYECKON AaKTUBHOCTH OEIKOB OT WX
MPOCTPAHCTBEHHOM CTPYKTYpbl. AKTUBHBIA IIGHTp OCNKOB W ero cnenuduyeckoe B3aUMOACHCTBHE C
JMTaH/IOM KaK OCHOBa OmoJoruyeckoi (pyHKImu Bcex 0enkoB. KoMIuieMeHTapHOCTh B3aUMOACHCTBYIOIINX
MOJIEKYJl KaK OCHOBA CHEUU(UYHOCTH INPH CBA3BIBAHMM Oenka ¢ JuraHaoM. OOpaTMMOCTb CBS3BIBAHHSL.
KooneparuBHbie H3MEHEHUS! KOHPOPMALUUTIPOTOMEPOB.

B03MOXHOCTh alanTHBHON  perymsiuuu OHMOJIOrHYeckord (YHKIHMU OJUTOMEPHBIX OEJIKOB C IMOMOIIBIO
AJJIOCTEPUYECKHUX JIETAH/IOB.

DU3HKO-XUMHUYECKUE CBOMCTBA OeJKOB. MounekynspHas Mmacca, pa3mepsl u ¢bopma
MaKpOMOJIEKYJI,paCTBOPUMOCTb, HOHU3AIMs, Tuapatanus. I[loHATHS 00 M303JIEKTPUYECKOH TOYKe.
JleHaTypauusi 1 peHatypaius. MeToas! BeIJCICHUS WHANBUIYATbHBIX OCJIKOB: U30MpaTeIbHOE OCAKIACHUE
COSIMA W OpPTraHHYECKMMHU DPACTBOPUTEISIMH, Telb-(puiabTpanus, >IeKTpodope3, HOHOOOMEHHas
xpomarorpadus, adunHas Xpomarorpadus, Ha OCHOBE CHEHU(PUYHOCTH CBA3BIBAHHS JIMTAH[A,
CHETM(PUIHOCTH KaTalu3a.

JlabunpHOCTH TPOCTPAHCTBEHHON CTPYKTYphl O€iIkoB M HX JeHarypauus. DakTopbl, BBI3bIBAIOILINE
neHarypanuto. Jlenaryparus odpatumasi 1 HeoOpaTumasi.

OyHKIMK OENKOB: CTPYKTYypHas, KaTaIUTUYEeCKasi, TPAHCIIOPTHAsI, PELIeNITOPHAs, PEryIATOpHas, 3allUTHAs,
cokparuTesibHas. MuorooOpasue OenkoB. [moOymspHoe u  (GUOPWILIAPHOE, TMPOCTHIE U CIOXKHBIE.
Knaccudukanus OenkoB 1o ux OwojgorndeckuMm (QyHKOUsAM: ¢GepMeHTBI, O€IKH — PEHenTOphl,
TPAHCIIOPTHBIE OCJIKH, aHTUTENa, OETKOBBIE TOPMOHBI, COKPATUTEIbHBIC OCIKH, CTPYKTypHBIE OCNKH,
MMMYHOIJIOOYJIUHBI U T.A.

CBoiicTBa MPOCTHIX OENKOB. ATLOYMUHBI M TIIOOYJIWHBI. [ ICTOHOBBIE OCTTKH.

Kiaccuueckas nexuus.

CrnoxxHble O€TKH, UX KJIacCU(UKAITHUSI.

OCHOBHBIE TIPEACTABUTENN XPOMOIIPOTEHHOB. [ eMONpoTenHBI: KaTana3a, MepoKCHIa3a, UTOXPOMOKCH/1a3a,
ux (yHkuuu B opranusme. ['emornobuH, cTpykrypa u ¢yHKuus. Ayutoctepuieckue GopMbl reMorioOuHa.
detanbHBI reMOMIOOUH TUIOA M HOBOpOXIeHHOro. KoHdopMmaioHHble M3MEHEHUS M KOOIEpaTHBHbIC
B3auMoJeiicTBUsl  cyObequHull remorioouHa. Dddexkr bopa. T'emormoOunomaruu. Crpykrypa,
(GyHKLIHMOHATIBHOE CXOJCTBO U pa3Inyhe MOJIEKYJ FeMOrIO0MHA U MHOITIOOMHA.

JlumonporenHsl, 0COOCHHOCTH CTPOEHUS, POJIb B IOCTPOECHUH KJIETOYHBIX MEMOpaH.

Crpoenue ¢ochonpoTenHoOB, pojib B MeTaboiau3Me. buomormdeckoe 3HaYeHHWE B IMOCTPOCHUU TKaHEH
wioAa.

Imukonporennsl, O6uonorunyeckas ponb. llpencraBieHue o cTpoeHHH M (QYHKIUSX YIIEBOJHOM 4YacTu
rukonpoTenHoB. CuanoBble KuciaoThl. Kommaren. OcHOBHBIE O€NKM WMYHHOW CHCTEMBI. AHTHUTENA.
T-penenTopsl 1 O€IKHU IIABHOTO KOMILIEKCAa THCTOCOBMECTUMOCTH.

Hyxneunossie kucnorsl: JIHK u PHK, nepBruyHas u Bropu4Has CTpyKTypa.

BunoBas cnieunpuuHOCTh HYKJIEMHOBBIX KHCIOT. HyKieonpoTenHsl, CTpyKTypa U (QyHKITUH.
MetannonporenHsl U uX QyHKIUS B OPraHU3ME.

Posib mpoTeOMUKH B OLIEHKE MAaTOJIOTMYECKUX COCTOSHUM.

Jlekuus-Busyanusanus.

Ucrtopust oTkpeiTHst 1 u3ydenus pepmentoB. CTpoeHue u cBoiicTBa GpepmeHToB. KoHpakTopbl PepMEeHTOB,
WOHBI MeTauioB U KodepmeHThl. KodepMeHTHBIE (QYHKIIMM BHUTAMUHOB (Ha MpUMEpe TpaHCAMHUHA3 M
neruaporenas, ButraMuaoB B6, PP, B2). O0mue npenacraBiaeHus o Karaause (SHEPreTHUecKas auarpaMmma
peakuuu, IepexoJHOe COCTOSHUE, FJHEprHsl akThBaun). Oco6eHHOCTH (PePMEHTATUBHOTO KaTajan3a: ATarbl,
MexaHu3M. CtpoeHne (EepMEHTOB; aKTHBHBIM W alloCTepuueckuid meHTpbl. OOpa3zoBanue ¢GepMeHT —
CyOCTpaTHOTO KOMIUIEKCa, €ro XapakTepucTuka. [loHsiTue «koMmIieMeHTapHOCTh». Teopus @wuiiepa.
Teopust uHAYIIMPOBAaHHOTO cOOTBETCTBUA Komnanma.

Knaccudukanus m HOMeHKIarypa depmeHToB. M3odepmentsr. CnenududHocTh neWCTBUS (HEPMEHTOB.
3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEAKIUKA OT TemrepaTypsl, pH, KoHueHTpanuii pepmMeHTa U
cyoctpara. EquHuIbI H3MEpeHHst aKTUBHOCTHU M KOJIMYECTBA (PEPMEHTOB.

Kunernka ¢epMeHTaTHBHBIX peakuuil. YpaBHeHus u Tpapuk Muxasnuca-MenrteH. IlpeoGpazoBanue
JlalinyuBepa-bapka.
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WNurnbupoBanue akTMBHOCTH (PEPMEHTOB: OOparuMoe, HEOOpaTHMOE, KOHKYPEHTHOE, HEKOHKYpPEHTHOE.
Perynsmus neiicTBust (epMEHTOB: aJUIOCTEPHUUECKUE HHTHOUTOPBHI M AKTUBATOPHI; KaTaTUTHYECKUU WU
PEryJISTOPHBIA LEHTPbI, YETBEPTUYHAS CTPYKTypa aUIOCTEPUUYECKHX (DEPMEHTOB M KOOIEPAaTHUBHBIE
U3MEHEeHUs1 KOoH(opMaruunpoTroMepoB ¢epmenta. WHruOupoBaHue Mo NPUHIMITY OOpPaTHOM CBS3M.
Perynsnuss axkTUBHOCTH (EPMEHTOB IIyTEeM KOBAJICHTHOM MOJM(PHUKALMU: OTrPaHUYCHHBIAIIPOTEONN3
npodepmeHToB, dhochopunupoBanue u aedochopuarpoBaHue. Perymisius ckopocTeld CUHTe3a W pacmaaa
bepmentoB. Unaykuus u penpeccust cunte3a Gpepmentos. KomnaprmenTaus GpepMeHTOB.

JlexapcTBEeHHBIE TIpenapaThl KaK HHTHOUTOPHI (PEPMEHTOB.

Paznuuus ¢depmenTtHOro cocraBa opranoB u TkaHed. Opranocnenuduuneie ¢epMeHTh. 3MeHeHus
aKTUBHOCTH (PEPMEHTOB B Tpollecce OHTOreHe3a. V3MeHeHHs aKTHUBHOCTU (DepMEHTOB MNpH OO0JIE3HSX.
Hacnencteennsie sn3uMonaruu. Onpenenenue (epMEHTOB B IJIa3Me€ KPOBH C LIEIbIO TUArHOCTUKU U
MIPOTHO3UPOBAHUS 3a00ICBaHUH Y JIETEH, IS JIeUeHUs 00JIe3HEH.

IIpakTnyeckoe 3ansATHE.
JlabopaTopHble 3aHATHS.
O3HakoMuTenpHas JabopaTopHas paboTa « AHaIM3 aMUHOKHUCIIOT U OSJTKOBY.
HNHcTpyKTak M0 TeXHHKe 0€30MACHOCTH.
Coneprxanue 1aboparopHoOi padOThI
Omeir 1. KadecTBEeHHBI  aHaAM3  AMUHOKHMCIOTHBIX CMECEM  METOJAOM  TOHKOCIONHOM

Peaxmuevt u obopyoosanue: pacmeopvr amunoxkuciom 0,04 M, cmecv 6ymarnona, yKCyCHOU KUCIOMblL U
600vl (15:3:7), pacmeop Huneuopuna 6 smanone 0,5%, niacmunvl xpomamocpaguueckue,KanuiiapHole
NUNemKU, cocyo Xxpomamozpaguyeckuli ¢ KpbllKoU, NAI0YKU CIMeKIsIHHble, MepMOCmONUK, cnpeli-kamepa,
nynb6epu3amop.

[IpoBonAT KapaHAAIIOM JIMHUIO HAa PAacCTOSHUM 2 CM OT HM)KHETO Kpas Xpomarorpapuieckoi IMIacTHUHBI.
Ha nuaum Ha paBHOM paccTOsSHUM pasMedaroT 4 TOukd. B mumerky HaOupaloT pacTBOp MEpBOM
aMUHOKHCIOTHI. [IpuKacasick KOHUMKOM MUIETKH K IUIACTUHE B To4Ke 1, BBIMycKaroT pacTtBop. To xe
MPOJEIIBIBAIOT U1l TOYeK 2, 3, 4 ¢ pacTBOpaMu OCTABIIMXCS aMHHOKHUCIOT M UX CMECHIO, KOXKIbIA pa3
UCIIOJIB3YSI YUCTYIO MUTIETKY.

XpomarorpamMmmy IMOMENIAIOT B XpoMaTorpaduyueckuii cocys, Ha THO KOTOPOTro HalluTa cCMech OyTaHoIa,
YKCYCHOM KHCIIOTHI M BOabI (15:3:7) Tak, yToOBI Kpail TUIaCTHHBI OBLI MOTPYKEH B MPOSIBUTETL HA 1 cM.
Cocyn MIOTHO 3aKpbIBAIOT KPBIIIKOW W OCTaBISIOT B HEM XpoMarorpaMMmy Ha BpeMs, 3a KOTOpoe
MPOSIBUTENIb TPOUIET MO HEM MyTh CHU3Y BBEPX, paBHBIN mpuMepHo 10 cm. XpomarorpamMMy BHIHUMAIOT U3
cocyaa, OTMEYAlOT TIpaHuIly (poOHTAa HPOSBUTENS W BBHICYIIMBalOT. Ha BBICYHIEHHYIO XpOMAaTOrpaMMmy
HaHOCAT B CHpel-Kamepe Mpu oMoy myassepusaropa 0,5%-Helil pacTBOP HUHTHAPUHA O PABHOMEPHOTO
(6e3 moATEeKOB) CMadMBaAHUSA. 3aTeM XpoMmarorpaMMmy HarpeBaroT. [lo3umuum aMHUHOKHCIOT Ha
XpOMAaTOrpaMMe BBISIBIISIOTCS B BUE (PHOIETOBBIX MATEH.

Nnentudukaro aMUHOKUCIOT MOXKHO OCYIIECTBUTH IO 3HadeHHto Rf(koadduimeHnT pacmnpenencHus).
JlJiss 3TOTO M3MEPSIIOT PacCTOSHHUE, MPOUIECHHOE MPOSBUTENEM OT JTUHHUHM CTapTa 0 TPaHULBI PpoHTa
MPOSIBUTENSI, & TaK K€ PACCTOSIHME OT TOYKM HAHECEHHUs KaKIOW aMHUHOKHCIOTHI JO ILIEHTpa I[BETHOTO
MATHA, OOpPAa30BaBIIETOCS B pPe3ylbTaTeé HUHTHAPUHOBOW peakiuu. [lyTem neneHus BENIWYUHBI MYyTH,
MPOUJICHHOTO aMUHOKHUCIIOTOH Ha XpOMAarorpaMMe, Ha BEIUYHHY IyTH, MPOWIEHHOTO IPOSBHUTEIEM,
Haxo#iT 3HaueHue kod(puimenta pacnpenencHus (Rf) kaxmoil aMUHOKHMCHOTHI-cBHIETENs. Takue ke
pacyeTbl  MPOBOAAT C  aMUHOKHUCIOTaMH  HcciaenyemMoi  cmecu.  ComocTaBnsii  BETHMYMHBI
RfaMuHOKHUCIOT-CBHIETENEH W aAMUHOKHCIOT HCCIEAYEeMOM CMeCH, ACNAloT 3aKIIOueHUE O MPHPOIE
aAMHHOKHUCIIOT B COCTaBE M3y4aeMOW CMeCH. AMUHOKHCIOTHI, pacHojararoliyecs Ha OJHOM YpPOBHE,
UJCHTUYHBIL.

Omnpit 2. Peakuuu ocaxkieHus: OEIKOB.

Peaxmuswt  u  obopyooeanue: cvigopomka Kposu, KoHY. azomuas kucioma, 20% pacmeop
cynvocanuyunosoli kucromol, 5% pacmeop mpuxiopykcycHou kuciomsl, 5% pacmeop cyrvghama meou,
5% pacmeop ayemama ceunya, npoouUpKuU, NUNEMKU, CNUPMOBKU, 60POHKU, puremposanvras bymaza.

2.1. OcaxeHue OEIKOB IpU HArPEBAHUH.
B npo6upky Hanusarot 0,5 M1 pacTBOpa Oeska M HarpeBaroT.
2.2. OcaxaeHne OSIKOB COMSIMU TSKEIBIX METAJUIOB.
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benku mpu B3auMOJEHCTBUY C CONSIMH TSDKEIIBIX METAJIOB (MeIlb, PTYTh, U AP.) NEHATYPHUPYIOT U 00pa3yroT
HEPaCTBOPHMbIE B BOJI€ KOMIUICKCHbIE COCIUHEHHS BCIEACTBUE aJCOpPOLMU TKEIOro MeTajuia Ha
MOBEPXHOCTH OETIKOBOM MOJIeKyIbl. Ha 3Toii criocoOHOCTH OETKOB OCHOBAHO UCIIOJIb30BaHUE UX B KaueCTBE
MIPOTUBOSIUS TIPU OTPABICHUH TSKEITBIMA METaJJIAMHU.

B nBe npoOupku HamuBarotr mo 0,5 mi pactBopa Oenka. B mepByro mobasistror 2 kamu 5% pacTtBopa
cyne(ara Menu, BO BTOPYIO — 2 Kariii 5% pacTBopa arerara CBUHIIA.

2.3. OcaxeHne OeIKOB KOHIICHTPHUPOBAHHOW a30THOM KHUCIIOTOM.

Brinagenue 6enka B 0CaJioK IPHU B3aUMOJAEUCTBUU C KOHLEHTPUPOBAHHBIMU MHHEPATbHBIMU KHCIOTAMHU
00yCJIOBJICHO JAeTuApaTaiueil OeTKOBBIX MOJEKyJ, 00pa30BaHHMEM HEPACTBOPUMBIX KOMIUIEKCHBIX COJEH
Oenka ¥ KUCIOT | Ap. M30BITOK a30THOM KHCIIOTHI HE PACTBOPSIET OCAXACHHBIN OesToK. Peakumst ¢ a30THOM
KHCIIOTOM HCIIONIb3yeTCsl MPU KIMHUYECKUX HCCIIEOBAHUAX MOYM Ha IMPHUCYTCTBHE B Hel Oenka (mpoba
[ennepa).

B mpoGupky HanmmBaroT 1 MJI KOHIIEHTPUPOBAHHOM a30THOW KHCJIOTHI W 3aTéM, HAKJIOHHUB IMPOOHPKY,
OCTOPOKHO TPHJIMBAIOT TI0 CTEHKE PaBHBIA 00bEM pacTBOpa Oenka. BeTpsaxuBaroT mpoOUpPKy U 100aBIISIIOT
M30BITOK a30THON KUCIIOTHI.

2.4. OcaxeHne OEIKOB OPraHUUYECKUMU KUCIOTaMHU.

Peakiun ¢ TpUXJIOPYKCYCHOH H  CY/Ib(OCATUIIMIOBON (2-THUIPOKCH-5-Cynb(HOOCH30MHOM) KHUCIOTaMH
SBJISIOTCSA BEChbMa CleU(PUUECKUMH U YyBCTBUTEIBHBIMU. VX HCTIONB3YIOT B KIIMHUYECKUX Ja00paToOpusix
npu oOHapy>kKeHUH OejKa B MOYE W JAPYrHMX OUONOTHYECKHUX KUIAKOCTIX. Cynb(pocaauiuioBas KACIOTa
CHoCcOOHa OcaXKAaTh MPOAYKTHI pacnaaa OesIKOB - MENTUAbL. TpUXJIOpPYKCyCHasl KUCIOTa OCAXKIAeT TOJIBKO
oenku. Ee mcmonb3yroT mpu OmnpeaesieHnH HeOeIKOBOTrO (0CTaTOYHOTO) a30Ta KPOBH, B COCTaB KOTOPOTO
BXOJISIT IPOAYKTHI pacmaaa u oOMeHa OEIKoB.

B nBe mpoOupku HamuBaioT mo 1 mu pactBopa Oenka. B omny mnpoGupky noGasmsror 1-2 karmm
CY/b()OCATUITUIIOBOM KUCIIOTHI, a B IPYTYIO - TPUXIIOPYKCYCHOM KUCIIOTHI.

Cemunap. Borpocsr nist o6cysxnenus:

1. [IpenMeT u 32124 OMOXVUMHH U KITMHUIECKON OMOXUMUHU.

2. AMUHOKHUCIOTBI - CTPYKTypHbIe MOHOMEphl OenkoB. OOmias XapaKTepUCTHKa, KiacCU(UKALINA:
HenoysipHas (TuapodoOHbIe), mossipHast (THAPOPUIBHBIC), OTPUIIATEIIPHO U TOJIOKHUTEIBHO 3apsHKEHHBIC,
CBONCTBA.

3. Crnenupu4HOCTh TEPBHYHOW CTPYKTYphl Oenka. OCOOCHHOCTH O00pa3oBaHUsl TMENTUIHOW CBSI3H.
Omnpenensromas poiib MEPBUYHON CTPYKTYphl B (popmupoBaHuu 0Ooliee BHICOKMX YPOBHEW OpraHU3aluu
OEJIKOBOW MOJIEKYJIBL.

4. Bropuunas cTpykrypa 6enka. CBsi3u, CTAOMIM3UPYIOIINE BTOPUIHYIO CTPYKTYPY,

a-ciupanb. DakToppl, HapyIIAOIIME CHOUpAIU3aluio, B — CKIaguyaTas CTPYKTypa, OCOOEHHOCTH
KOH(GOPMAIIMOHHOTO CTPOCHHUS.

5. Tpetuunas ctpyktypa Oenka. CBsi3u, CTaOMIN3YPYIOLIHE TPETUUHYIO CTPYKTYpY (KOBaJIeHTHAs, HOHHA,
ruapodoOHas, BogoponHas, Ban-nep-Baanbca).

6. UetBepTuuHas cTpykTypa 6enka. [IoHATHS 0 MOHOMEpaX U OJIMTOMEpax.

7. 3aBUCUMOCTH CBOWCTB Oenka oTerokoHpopmauuu. B3aumocBsasp crpykTypsl ¥ QyHKiuu. I[ToHTHS
HaTUBHBIN Oesok. [ToHsATHs 00 anmoctepuueckux Oemkax

8. OcHOBHBIE CBOICTBA MPOCTHIX U CJIOKHBIX OCIKOB B OpraHU3Me.

9. Conepxanus OenKOB B TKaHSIX W OpraHax. Pa3Mepbl O€KOBOW MOJEKyabl. MeETOAbl ONpeaeIeHHs
MOJIEKYJISIPHOW Macchl Oerka (Tenb-QuibTparus, YIbTpa-IeHTpUPUTypOBaHUE, TUCK- dTEKTpodope3).

10. PactBopumoOCTh Oenka B BOje. 3aBUCUMOCTh PACTBOPUMOCTH OT aMHHOKHUCIOTHOTO COCTaBa OCJIKOB.
OU3NKO-XUMHYECKUE CBOMCTBA BOAHBIX pacTBOPOB O€NKOB. [IoHATHS 00 M3037IEKTPUICCKOM TOUKE.

11. Jlenarypamusi u peHarypanus OenkoB. [leHaTypupyrommue areHThl ((U3u4ecKue M XUMHYECCKHE).
Hcnonp3oBaHue SBICHHS JACHATYpAalUH B KIMHHUKE. Peakuus ocakaeHust Oelka B BOAHBIX PacTBOPAX.
BricanuBanue 6enkoB. O6parnmocTs nporecca. Mcnonp3oBanue BEICATHBAHHUS B MEAHUIITHE.

12. Tpocteie Oenku. Ilpunmmn u ux kinaccupukamus. [moOymspuble O6enku. PyHKUUM anbOyMUHOB U
I00YTMHOB (PYHKIIMH aTb0yYMHHOB U IJIOOYJIHMHOB B IJIa3ME KPOBH.
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13. OcobeHHOoCTH CTpOEHUS W (PYHKIMM TUCTOHOB M NPOTaMUHOB. DuOpmusipHble O€NKH (MUO3MH,
KOJIJIar€H, JIACTUH, KEPATHH).

Jlaboparophas pabora «CioxxHble O€lKH - IITHKO- U (pochonmpoTeHHBD.

Peakmuevt u o0bopyoosanue: eudponuzam kazeuna, pacmeop auyHozo arvboymuna;, 10 % pacmeop
euopokcuda Hampus; 1 % pacmeop cynvghama meou;, 25 % azomuas xucioma, pacmeop moauboama
AMMOHUsA 8 azomHuou kuciome,; 2 % pacmeop euopoxuHoua, pacmeop kapbounam cynvguma, 1 % pacmeop
yKcycHou kuciomvl, 1 % cnupmogou pacmeop o-nagmona; Kouy. cepuas kuciomafl]; 0,1 u ykcycuas
kucroma; 0,1 % pacmeop kazeuna 6 ayemame HAMpPuUs, J1AKMYCO8as UHOUKAMOPHAs Oymaza, cmeKIaHHble
BOPOHKU C OYMAXHCHBIM UILIMPOM; RUNEMKU; NPOOUPKU, CIeKIAHHble NANo4Ky, OropemKu,; cmakanvl Ha 50
MIL.

OmnpiT 1. @ocdonpoTenHsl.

TunuyneiM npeacraBureneM (poconpoTeMHOB SBIsETCS Ka3eMH MOJOKa. [Ipu IenodyHoM THIpoiu3e
Ka3euH pacnaaaercs Ha 6e7oK U (ochopHYyIO KHCIIOTY.

1.1. OTkpeITHE B THIPOTIU3aTE OCIKOBOTO KOMITOHEHTA.

K 0,5 mn rupponusara npubasnsior 5 kanenb 10 % pactBopa ruapokcuaa Hatpus U no kamisMm 1 %
pactBop cynbdara menu. [lonoxurensHas OnypeToBasi peakius JOKa3bIBaeT OSIKOBYIO IPUPOTY Ka3eHHA.
1.2. OTtkpbiTHE B TUApONU3aTe (OCHOPHOI KUCIOTHI.

1 mn rugponuszara HeWTpanuszyroT 25 % a30THOM KHUCIOTOW (KOHTPOJh MO WHAMKATOpHON Oymare) u
nobasmsror 0,5 M1 pacTBopa MoimOAara aMMOHHUS B a30THOM KuciioTe. Yepe3 5 MUHYT ocajok Oenka u
MPOAYKTOB  HEMOJHOro ruaponu3a OenkoB  ordunsrpoBeiBaoT. K ¢duisrpary, copepxaiieMmy
dbochomonubaar ammonus, nobassoT 0,5 min 2 % pacTBopa TMAPOXMHOHA M OCTaBISIOT Ha 5 MUHYT.
3areM m00aBISAIOT MO KarwisiM 100aBisaoT 1 M pacTBopa kapOoHar-cyiabduta Hatpus. [losBisercs cunee
OKpalllUBaHUE pacTBOpa, 00yCIOBIECHHOE 00pa3oBaHHEM MOIHUOAECHOBOW CHHU. IHTEHCHUBHOCTH OKpacKu
MPOMOPIIMOHAIBHA KOTMYECTBY MoOeHa B hochomonnbaare u, cienoBaTesIbHO, KOMTUYECTBY (Gocdopa.
OnbIT 2. [ TUKOTIPOTEUHBI.

MyluHBl TUIIEBAPUTEIHHOTO TpPaKTa — IIHMKONPOTEHHBI, YIIEBOAHAS YacTh KOTOPBIX MPEICTaBJICHA
MykomnonucaxapuaamMu. OHU TPEIOXPAHSIOT CIU3UCTBIE OOOJOYKH OT XHMHYECKHX, MEXaHUYECKUX,
TEPMHUYECKHX BO3ICUCTBUI U TIEpeBaAPUBAHUS MPOTECOIUTUICCKUMHU (PePMEHTAMHU.

2.1. Beigenenue MyuuHa u3 CIIOHBI.

B nBe npoGupku coOuparoT mo 1 Mil CiItoHBI M JOOABISIOT B KaXIyI0 MO KarwsiM 1 % pacTBop yKCyCHOM
KHUCIIOTHI JIO TOSIBJICHUS CTYCTKOB MyIuHa. OcagoK MyIlMHA B IPOOMPKAX OCTOPOKHO MPOMBIBAIOT BOAOH,
MPHUIEPIKUBASI CTYCTOK TAIOUKOM.

2.2. Peakiuu Ha O€TKOBYIO YacTh (OMypeToBasi peaxius).

Jnst oTKpbITHs Oenka B MPOOHMPKY C OCAJAKOM MyIMHa A00aBisioT npu momemmBanuu 10 % pactBop
THJIPOKCH]IA HATPUS IO PACTBOPEHUS CTYCTKA U MPOU3BOIAT OMYPETOBYIO PEAKIIHIO.

2.3. Peaknus Ha yIieBOAHYIO TPYNIHUPOBKY (HagTOIOBas Mpoba).

VYrneBonbl MyImHa 0OHapyXHBaloT HadTonoBol mpoboi (peakmus [Tomodenosa - Monumia). 13 rekcos mop
JIEHCTBUEM CEPHOM KUCIOTHI 00pasyercs okcumeTuindpypdyposn. Ilpu B3aumonencTBum ero ¢ o-HadTomom
oOpa3zyeTcsi OKpaleHHbIA TPOAYKT KOHACHCAIIUH.

Bo BTOpyto mpobupky ¢ ocankom myruHa 1o06asistoT 0,5 ma 1 % cnuproBoro pactsopa

a-HadTOMNA, MEPEMENIMBAIOT U TIO CTEHKE OCTOPOXKHO HacmauBaroT 0,5 MJT KOHI[. CEpHOU KHCIIOTHI.
2.4. Jloka3aTenbCTBO HAIMYHS YIJIEBOJA B SIMYHOM aJIbOyMUHE.

B npoOupky HanuBaioT 4 M pa30aBICHHOTO pacTBOpa SUYHOrO anbOymuHa, mpubasmsior 0,5 ma 0,1
%-HOTO pacTBOpa o-HA(TONA, XOPOLIO MepeMennBatoT. [1o CTeHKe OCTOPOKHO HACTAMBAIOT KOHII. CEPHYIO
KHCJIOTY.

Cemunap. Borpocs! i1t 00CyXIeHHS:
1. Cnoxubie 6enku, ux kiaccupukanusa. MetamionpoTenHsl U X QyHKIIUH B OpraHUu3Me.
2. JIunonpoTenHbl, 0COOCHHOCTH CTPOCHHS, POJIb B IIOCTPOSHUH KIETOUYHBIX MEMOpaH.
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3. Crpoenne docdomporenna, ponb B MmeTabommu3me. buonormueckoe 3Haue€HHUE B MOCTPOCHUHM TKAHH
mIoaa.

4. I MUKONPOTENHBI, CTPOCHUE MPOCTETHUECKON TPYIIIBI, OMoJIoruyeckas poib, Kosares.

5. OCHOBHBIC TMPEICTABUTEIH XPOMONPOTEHHOB. [eMONpOTEeHMHBI: KaTanasza, ITUTOXPOMOKCHIA3a, WUX
(YHKIIUU B OpTaHU3ME.

6. I'emoriioOuH, cTpykTypa M (QyHKIUA. Aioctepudeckue (Hopmbl remMoriodonHa. [ emormoOnHomaTusI.
CTpykTypa, GyHKIIMOHATBHOE CXOJCTBO M PA3IMINe MOJICKYJI TeMOTTIOOMHA U MHOTIIOOWHA.

7. OcHOBHBIE OelKM HMMMYHHOW cucTembl. AHTUTena. T- peuenTopsl M O€NKH TJIABHOTO KOMILIEKC:
TUCTOCOBMECTUMOCTH.

8. Hyxneunossie kucnotel: JJHK n PHK, nepsuunas u BropuuHas crpykrypa. Bumosas crnenuduuHocTb
HYKJIEMHOBBIX KUCJIOT. HyKiieonpoTenHsl, CTpyKTypa U (pyHKIHH.

JlabopatopHas pabora «DepMeHTHI.

Conepxanue 1a60paTopHOil paboThI

Peaxmuswi, obopyoosanue: cuvipoii kapmogens, 1% pacmeop nupoeannona, 2% pacmeop nepoxcuoa
6000opooa, paszdasneHuvlli pacmeop caoHvl, 1%-nolii pacmeop xnopuda Hampus, 1%-Holil pacmeop
cynvgpama meou, 10% pacmeop cudpoxcuoa nampus, pacmeop Jloeons, 2 H pacmeop CONAHOU KUCTIOMbL,
10% pacmeop cepmuoii kuciomel, 0,1% pacmeop kpaxmana, npobupku, mepmomemp, 6aHsa B005HAA,
eKMpUdecKas NAUMKA, NUNemKU, CMeKIAHHble NIACMUHKY, CMEKIAHHble NAlO4YKU, B0POHKA, 6amd,
MepHbIl YUTUHOP, CNUPMOBKA, MepKa.

Conepxanue 1a60paTopHOil paboThI

OmpiT 1. OTKpBITHE IEPOKCHA3HI B KapTodee.

Kaprodens naruparor Ha Tepke. HeGomnpIioe ero KoIMuecTBO MEPEHOCAT B MPOOUPKY, H00aBistoT 1 M
1%-Horo pactBopa muporamiona U 2 Kamin 2%-HOro pacTBopa IMEpoKcHaa Bojgopona. MHOrokparHoe
JIEeTUAPUPOBaHUE (OKHMCICHHE) NHPOraljioNa M psAAa NPOMEXKYTOUHBIX MPOAYKTOB A0 0Opa3oBaHUS
MypIypOrajuliHa MPOUCXOAUT C YYacTUEM MEPOKCHJA3bl, Mepearolield aToMbl BOAOpoaa ¢ cybcTpara Ha
HEPOKCH]] BOAOPOA.

[ 1] cnonb30BaHNEe KOHLEHTPUPOBAHHOM CEpHOM KUCIOTHI, oTHOCcAwIeHcs k Tabnuue 111 criucka IV
MIPEKYPCOPOB, 000POT KOTOPHIX B Poccuiickoii denepariyivi OrpaHUYEH U B OTHOIIEHUU KOTOPBIX
YCTaHAaBIIMBAIOTCS. MEPBI KOHTPOJIS B COOTBETCTBUU C 3aKOHOAATEIbCTBOM Pocculickon denepanuu u
MEXKIyHapoaHbIMU JoroBopaMu Poccuniickont denepanny, peniaMeHTUPYETCS JEHCTBYFOIUM
3aKOHOAATEIbCTBOM M COOTBETCTBYIOIIMMH JOKAJIbHBIMY HOPMaTUBHBIMU aKTaMU YHHUBEPCUTETA
Omnpit 2. 'maponns kpaxmalla 0-aMHJIa30i CIIFOHBI.

Pot ononackuBarot 2-3 pasza Bomou s yaajieHHs 0CTaTKOB nmuiu. OTmepstoT S0 M1 JUCTWITMPOBAHHOU
BO/IBI M OIOJIACKMBAIOT €0 POT B Te€YeHUE 3-5 MHUH B HECKOJIbKO TpuemMoB. CoOpaHHYIO >KHUIIKOCThH
GUIBTPYIOT U GUIBTPAT UCTIONB3YIOT JIJIs1 PAOOTHI B OTBITaX 3 U 4.

TotoBaT 2 Bomsubie Oanu c Ttemmeparypoil 37-40 u 100 °C. B npoOupku HaJMBaIOT pacTBOPHI B
cooTBeTcTBUM C Tabmuueil. [lomemaor nponymepoBanHble mpobupku B Oanu. Ilo xomy skcrepuMeHTa
(10—15 mun) nmpoBoasT mpoObl ¢ pacTBopoM JIroroms, /uis 4ero yepes Kaxkable 2 MUHYTHl HAHOCAT Ha
CTEKJIIHHYIO IUIACTMHKY CTEKJISHHOM IajJlOYKOM Kalllo pactsBopa JIrorons, a 3areM 4HMCTOM MAajO4KOM -
KaIullo pacTBopa u3 npoOupku. OTMEYaroT OKpallMBaHUE, BO3HUKIIEE IMPU CMEIIMBAHHM JIBYX Karelb.
Pesynprarel onbiTa ¥ 3aKJII04EHHS O IPOTEKAHUM THAPOJINA3A (TIOJIHBIN, YaCTUYHBIN, HE IPOTEKAET) 3aHOCST
Tabnuiy. B BbIBOax CpaBHUTE AKTUBHOCTh HEOPraHMYECKOTO Karanu3atopa U (epMeHTa; ciaemaiite
3aKJIIoYeHHe o BIUAHUU pH 1 Temneparypsl Ha aKTUBHOCTb aMUJIa3bl

OmnpiT 3. [leiicTBUE aKTUBAaTOPOB M UHTMOUTOPOB HA (-AMUJIA3y CIIOHBI.
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B nepsyio nmpobupky HamuaioT 1 mi 1% pactBopa xmopuaa Hatpusi, Bo Bropyto - 1 ma 1% pactBopa
cynbgara Menu, B TPEThio - 1 M1 AUCTIIIMpOBaHHON Boabl. Bo Bce mpobupku pobasistor mo 2 mia 0,5%

pacTBopa Kpaxmaja M TO 2 Kamid pas3BeneHHoW Bomoi cmroHsl (1:5). Comepkumoe mpoOUpPOK
MEePEMEIINBAIOT BCTPSXUBAaHUEM, IOMEUIAIOT B BOAsSHOM Tepmoctar ¢ Temmeparypoir 37 °C. Yepes
UHTEpBaJIbl B | MUHYTY U3 IMpoOUPOK OTOMparoT mpoOsl B yucthie npodupku (0,3-0,5 M) U nmpoBoasT C

HUMH peakIuio ¢ pactBopoM Jltorons. Pesynbrarsl (LBET pacTBOpa) 3amMChIBalOT B Tabmuily. [uaponus

NPOBOAAT B TeUeHHE 5 MUHYT. JlenaroT BBIBOA O JEHCTBUU (AKTUBATOp, MHIHOUTOP) HCCIETOBAHHBIX

100aBOK.

Jlaboparopnas padora «OnpeneneHue aKTHBHOCTH (DEPMEHTOBY.

Peaxmussi, obopyoosanue: cnona; 0,5 % pacmeop kpaxmana; 1 %-nwviti pacmeop xaopuoa nampus;, 1 %
pacmeop cynbgpama meou; pacmeop Jlweona; 0,1 % pacmeop kpaxmana; npooupku; 6o0sHas 6ams;
NUNEemKU; MepHble YUYTUHOPDL.

Conepxanue 1a00paTopHO pabOTHI:

OmnpIt 1. JleiicTBHEe AKTUBATOPOB U HHTHOMTOPOB HA (-AMWJIA3y CJIKOHBI.

B nepayto npobupky HammuBaror 1 mu 1 % pactBopa xmopuaa Hatpusi, Bo Bropyto - 1 mu 1 % pactBopa
cynb(ara Meiu, B TPEThIO - 1 MIT AUCTHILIMPOBAaHHOU Bozibl. Bo Bce nmpobupku go6asmstoT o 2 mi 0,5 % pac
Kpaxmalia W 1Mo 2 Karu pa3BeaeHHOM Bomout cimtonbl (1:5). Comepxumoe mpoOUPOK TEpEeMENTHBAIOT
BCTPSIXMBAHHUEM, MTOMELIAIOT B BOASHOM TepMocTar ¢ Temmneparypoit 37 °C. Yepe3 mHTepBasibl B 1 MuH
npoOupok orouparoT npoOsl B uncTeie mpodbupku (0,3-0,5 Mi1) ¥ MPOBOJAT C HUMHU PEAKIHIO C PAaCTBOPOM
Jlrorons. Pesynbrarhl (IIBET pacTBOpa) 3alMCHIBAIOT B TAOMUILy. [ MIpOIN3 MPOBOAAT B TECUCHHUE 5 MUHYT.

JlenatoT BBIBOA O JIEHCTBUH (aKTUBATOP, MHTMOUTOP) UCCIEIOBAHHBIX T00ABOK.

OmnbIT 2. OnpeneneHne AKTHBHOCTH O-aMHIJIAa3bl CIIOHBI 0 Boibremyry.

MeTtoq OCHOBaH Ha YCTaHOBJIEHUH IPENECIIBHOTO Pa3BEICHUS PAacTBOPA O-aMUIIa3bl, IIPU KOTOPOM ellle
IPOMCXOIUT B OIPEIENCHHbIX YCIOBUAX pacCIICIUICHHE 3aJaHHOrO KOJIMYecTBa Kpaxmana [0
spuTporekcTpuHa. MerogoM Bonbremyra MOXKHO 1OJIb30BAThHCS JUIsl OIPEAETICHUs

o-aMujIa3bl B MaHKPEaTHUYECKOM COKE, KPOBU, MOYE U APYTUX OMONOTHYECKUX KUAKOCTAX. Ho maHHBIM
METOJ IaeT JIUIIb MPUOTU3ZUTENbHBIE PE3yIbTaThI.

CobuparoT cimoHy. 1 MJI CIIFOHBI TTOMEIIAIOT B MPOOUPKY, TOOABISIIOT 9 M TUCTUIUTMPOBAHHON BOJBI U
nepememunBaroT. [lomyyaercs pactBop cironsl 1:10.

B 10 nponymepoBaHHBIX MPOOMPOK HAMBAIOT MO 1 Mu1 Boabl. B mepByro mpoOupKy BHOCST

1 M3 pacTBOpa CIIOHBI M MEPEMENIMBAIOT IIyTEM TPEXKPATHOTO BTATUBAHUS U BBIMYCKAHUS KUAKOCTH U3
MUTETKH. 3areM 1
MJI JKUJKOCTU U3 NMEPBOM MPOOMPKU MEPEHOCSAT BO BTOPYIO MPOOUPKY, MEepeMelInBas COAEPKUMOE, Kak
yKa3aHO BbIMIC. | MJI )KHJIKOCTH M3 BTOPON MPOOUPKH MEPEHOCAT B TPEThIO U T. 1. V3 AecsaToil mpoOupku
Bo Bce npobupku, HauumHas ¢ naecaroil, mobasmsor mo 2 mu 0,1 % pacTBopa Kpaxmana, COAEPKUMOE
nepemeruBatot. [Ipodbupku momeniaror B repmoctar npu 37 °C Ha 30 MUHYT.

Uepe3 30 MuUHYT mMpOOMPKH OXJIAXKIAIOT TOJ KPaHOM U J00aBISAIOT B KaXayro 1o 1 karmie pactBopa JI
[TomydenHble naHHbIe 3aHOCAT B TaOnuily. OTMeUYaroT IpOOUPKY ¢ HaWOOJBIIUM Pa3BEeIEHUEM CIIOHBI, IPU
KOTOPOM IMPOU30IUIO pacllierjieHHe Kpaxmalia J0 3pUTPOAEKCTpUHA, JAIOUIero ¢ HoaoMm KpacHo-Oypoe

OKpalllMBaHUE.

AKTHBHOCTh 0O-aMMJIa3bl BBIpaXKaroT KoiaudyecTBoM MuummintpoB 0,1 % pacTtBopa kpaxmana, KOTOpoe
MOXET pacimenuTs 1 M Hepa3BeneHHOW citoHbl npu 37 °C B TedeHue 30 MUHYT [0 CTaguu
PUTPOJEKCTPUHA.

[Tpumep: ecnu kpacHO-Oypasi OKpacka OTMEUEHa B YeTBEPTOI MpoOHpKe, Ie CiroHa pa3dasineHa B 160 pas.

1 M1 HepaszOaBieHHOU citoHBI pacuienui Obl B 160 pa3 Gonbiie pacTBopa kpaxmaina 3a 30 MuHyT npu 37
°C: 2 mnx160 =320 mu 0,1 % pacTBOpa Kpaxmasa. YCIOBHO 3TO NPpUHUMAIOT 3a 320 e1UHULL a-aMUJIa3bl 110
Bosbremyry:

Cemunap. Borpocs! aiist 00CyKaeHMs:
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1. Perynsiuus akTUBHOCTH (EpMEHTOB. AKTHUBATOPbl U MHTHOUTOPHI (pepMEHTOB. THIBI MHTMOMPOBAHUS
(bepMeHTOB: 00paTuMoe U HeOOpaTUMOe; KOHKYPEHTHOE M HEKOHKYPEHTHOE.
2. Bousaue pH u temmepaTypbl Ha CKOPOCTh (pepMEHTAaTHBHBIX peakuuid. CreunpuyHoCTh AeHCTBUA
(bepMeHTOB.
3. Opranocneuupuunsie pepmenTsl. [Ipumeps.
4. dakTOpHhI, ONPEISTAIONNE KaTATUTHIECKYI0 3(PPEKTUBHOCTH (PEPMEHTOB.
5. Ha3Barp nedektHbie ()epMEHTHI, BBI3BIBAIOIIME CIEAYIONINE TeHETHUECKHE 3a00JeBaHUS: aTbOMHU3M,
QJIKaNITOHYPHSI, TaIaKTO3EMUS1, TOMOLUCTUHYPUS .(DEHUIIKETOHYPHSI.
6. Ilpumenenue ¢GepMEHTOB B MEIUIMHE: JWATHOCTHKA, OMOXMMHUYECKHE aHAJM3bI, JIEKAPCTBEHHBIC
npernaparsl.

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
3amaHus 1J1s1 CAaMOCTOSITEJIbHOM PadoThlI.
1.¥Yriry0OneHHO U3y4yuTh MaTepHabl TEMBI.
2.1ToAroToBUTHCA K YCTHOMY OINPOCY, TECTUPOBAHHUIO.
4.Hanmcatb cTpyKTYpHBIE (POPMYIIBI aMUHOKHUCIIOT (3aMEHUMBIE M HE3aMEHUMBIE), COAEPIKAIINXCS B OEIKe.
5.Hanucarb cTpykTypHble (DOpMYSBl OCHOBHBIX IPEICTABUTENEH CIOXKHBIX OENKOB: XPOMONPOTEHUHOB,
¢bochonpoTenHOB, JIUMONPOTEUHOB, INIMKOMPOTEUHOB, HYKJICOIPOTEUHOB.
6.Hanucary npuHIun, Ha OCHOBE KOTOPOTO KiaccU(UIUPYIOTCs (DepMEHTHI Ha IIeCTh KJIacCOB U Ha3BaTh
uX.
7.0nmcarp THUMBl WHTHOMpOBaHUA (EepMEeHTOB: oOpaTUMOe © HEoOpaTuMoe, KOHKYPEHTHOE |
HEKOHKYPEHTHOE.

Tema 2. buoxumMusi BATAMUHOB M TOPMOHOB.
Jlexknus.
Jlekuus-Busyanusanus.
Buramunbl. Knaccudukanus ButamMuHoB. Vctopus OTKpBITHST M U3y4eHHS BHUTaMHHOB. DyHKuuu
BUTaMUHOB. [IpoBUTaMUHBI, TpEeBpallleHHE B aKTUBHbIE (JOPMBI BUTAMUHOB. AJIUMEHTapHbIE U BTOPUYHBIC
ABUTAMMHO3bl U THUIIOBUTAMHMHO3BL. [ MNepBUTaMUHO3bl. BUTaMHHO3aBUCUMBIE W BUTAMHUHPE3UCTEHTHBIE
COCTOSIHHUSI.

KupopactBopumbix ButamuuoB: A, D, E, K, F u ux Owuonormyeckas poib B opranu3me peOeHKa.
buoxuMuyeckass xapakTepUCTHKa NaroreHe3a paxurta. llonMHEHacChIIEHHBIE >KUPHBbIE KHUCIOTHI U HX
3HAYEeHUS JUIsI IETCKOrO OpraHu3Ma.

BomopactBopumMbie BUTaMUHBI. XHUMHUYECKOE CTPOCHHE, MEXaHU3MBI JCHCTBHS, CyTOUHAs MOTPEOHOCTH Y
JETeH, IPOSBICHHSI THTIOBUTAMHHO30B.

AHTUBHUTaMUHBI, MEXaHU3MBI ICWCTBUS, UCTIOIH30BAHKIE B MEIUIIHHE.

Jlekuus-Busyanuzanus.

buonornueckne memOpansl. CTpykTypHasi opraHuzaius. OCHOBHbIE MEMOpPaHBI KJICTKH U WX (PYHKIIHH.
Ponr memOpan B oOMEHEe BENIECTB W DJHEPrHH. YdYacThe MeMOpaH B OpTraHM3AlMU W PETYISIIHH
MeTabonmn3Ma B KIIETKE.

Jlununaseiii coctaB memOpan — ¢dochonunuapl, UKOIUMHUABI, XojlecTepuH. Ponb auNuIoB B
dhopMHupoBaHUU JTUMUAHOTOOUCHOA. AMbudmIbHAsS MpUpoga MEMOPAHHBIX JTUMUIOB. TeKydecTh MeMOpaH,
BIMSIHUE Ha Hee >KUPHOKUCIOTHOIO COCTaBa MEMOpPaHHBIX JIMIUAOB, IIOJIMBAJICHTHBIX KaTHOHOB,
xonectepruHa. MeMOpaHHbIe OCJIKU: MHTETpajbHble U nepudupudeckue. Acummerpus memOpan. COopka
MeMOpaH. Yuactue pocdonumnaz B ooMene Gpochonunumos.

benku wmemOpan — HHTerpajbHble, TIOBEPXHOCTHBIC, «3asKOPEHHbIE». 3HAauU€HHWE MOCTTPAHCIIALL
MomuduKkanuii B oOpa3oBaHWU (PYHKIIMOHAJIBHO-aKTUBHBIX MEMOpaHHBIX OenkoB. OOIMe CBOWCTBA M
KHUJIKOCTHOCTb, MIOTIEpEUHasi aCUMMETPHUs, N30upaTeIbHasi IPOHULIAEMOCTb.

MexaHu3MbI MEpEeHOCa BEIIECTB Yepe3 MeMOpaHbl: MACCUBHBIM TpaHCHOPT (mpoctas u obnerdeHHas nu(
akTuBHBIM TpaHcnopT (nepBuuHblil (Na — K — AT®a3za, Ca — AT®a3a) u BTropuuHbIii). YHUIIOPT U KOTpa
(cummopt u aHTUIOPT). benkoBble KaHambl W OeNKU-IepeHOCUUKU. Perymupyemble kanansl (Ca —
9H/IOTUIA3MATUYECKOTOPETUKYITyMa).
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OHpouuTo3 (MUHOUUTO3 U (ParomuTo3) U SK301UUTO3. JKUAKOCTHBIA U aJCOPOIMOHHBIN MUHOIMUTO3. OKaiin
SIMKH U TTy3bIpbKU. Ponb kinarpuna. JInzocomsl, annapar ['onbpxku 1 MeMOpaHHBIN TPaHCIIOPT.

Jlunocomsl, kak MojieIb OMOIOTUYECKUX MEMOpaH U TpaHCIOpTHas (opMa JIEKAPCTBEHHBIX MPENapaToB.
Jlekuus-Busyanusanus.

[Tonsitue o ropmonax. Knaccuduxarusi TOpMOHOB 1O XMMHUYECKOW CTPYKType. buonorudeckas poib ropi
JETCKOM OpTraHHU3Me.

OCHOBHBIE MEXaHHM3MBI pETYISAIMH MeTaboMu3Ma: HM3MEHEHHE aKTUBHOCTH (EPMEHTOB (aKTUBUPOB:
WHTUOMPOBAaHKE), W3MEHEHUS KonuecTBa ()EPMEHTOB B KJETKE (MHIYKIMS W PEMPEcCHs CHUHTEe3a, 3!
CKOpPOCTH pa3pyuieHus (HepMEeHTOB), H3MEHEHHUS MPOHUIIAEMOCTH KJIECTOYHBIX MEMOpaH.

TpancmemOpaHHast iepeada curHana. Y4yacTiue MeMOpaH B aKTUBAlMU BHYTPUKJIETOUHBIX PETYISATOPHBIX (
aJICHUNATIUKIA3HOH U uHo3utondocdarnoit. MemOpanusie perentopsl. Ctpoenne G — GenkoB. OOpa
BTOPUYHBIX TOCPEIHUKOB: HMUKIUYECKUX HYKICOTHIIOB, MHO3MITpHdochara, nuammiriuiepona. Poms C:
MpOTeMHKHWHA3. MeTabonuyeckue M3MEHEHUSI B OTBET HA CHUTHAJIbHBIC MOJIEKyNbl. Karamutuueckne mem(
PEIEenTOPhI, MPUMED — PEUENTOP HHCYINHA.

BryTpukierouHas nepeaada curHajia Ha IpuMepe JTUMUI0PACTBOPUMBIX CTEPOUIHBIX TOPMOHOB, THPOKCHHA

IIpakTH4Yeckoe 3aHATHE.
JlaGopaTopHble 3aHATHS.
JlaGoparopHas pabota «KadecTBeHHOE ONpe/ieIeHne BUTAMUHOBY

Peaxmuswvt u o0bopyoosanue:5% pacmeop muamuna; 5% pacmeop K3[Fe(CN)6]; 30% pacmeop
2uopokcuoda Hampus, uzooymunosvlii cnupm, 5% pacmeop eumamuna B6; 1, 5 u 10%-uvie pacmeopul
xnopuda ocenesa (I1); 0,02% pacmeop ackopdunosoti xkuciomwl, 10% pacmeop K3[Fe(CN)6]; 10%
pacmeop consHou Kuciomvl, 5% pacmeop eudpokcuda kanusa; 0,01% pacmeop memuneHosol cuHu,
10%-nv11i pacmeop eudpokapbonama Hampus, HUKOMuHosas Kucioma 6 nopowke, 10% pacmeop
Kkuciomol, 5% pacmeop ayemama meou, 0,2%-Hblll pacmeop GUKACOLA 8 dMAHONe, AHUIUH, CHUPMOBKU,
npooupKu, nunemxu, 600auas baus,; YO-xabunem.

Coneprxanue 1aboparopHoOi paboThI
OmnpiT 1. Peakius okucieHust ButramuHa Bl (TuamuHa) B THOXpOM.
K 0,5 M pacTBopa TMaMuHa IpUIUBAIOT 5-6 Kamnenb 5%-Horo pactBopa K3[Fe(CN)6], u

1 M1 30%-Horo pacTBOpa rMAPOKCH]IA HATPHS, MEPEMEIIUBAIOT. 3aTeM MpHuOaBisaioT 1 M1 H300yTHUIOBOTO
CIIUPTa M CWJILHO B30aNTHIBAIOT B TeueHHE 1-2 MuHyT. [IpoOupKy momeniaroT B

VYD-kaOUHET.

OmpiT 2. Peaknus ButamuHa B6 (nmupugokcuna) ¢ xinopuaom xemnesa (I11).

Peaxius ¢ xsopuaom xemnesa o0yclIoBlIeHa HATMYHEM B MOJIEKyJle BUTaMuHa B6 (eHOnMbHOTO rHIpOKCHIIa B
3-M MOJIOKEHUH TUPUMHIMHOBOTO KoJblia. OOpa3yeTcst KOMIUIEKCHOE COeIMHEHUE TUMa (PeHosATa JKele3a.

B npobupky BHOcat 0,5 mun 5% BomHoro pactBopa BuramuHa B6 m nmobasmsror 1-2 kammm 5%-HOro
pacTBopa xjopuaa xene3a. CMech BCTPIXUBAIOT.

Omnpit 3. KauectBennas peakius Ha BUTaMuH C (aCKOPOMHOBYIO KUCIIOTY).
3.1. B3aumoneticteue Butamuaa CcK3[Fe(CN)6].

5 ma 0,02%-Hor0 pacTBopa BuTamuHa C mpubaBIsiioT 5 Kanenb 5%-HOro pacTBOpa THAPOKCUAA Kaus U 3
Karuiu 10%-noro pacTBopa K3[Fe(CN)6], MEPEMEILHNBALOT, 3aTemM T00aBISIOT 3
karu 10%-Horo pacTBopa coJIsiHOM KUCIOTHI (U1l moakucienus) u 2 kamau 10%-Horo pactBopa xsopuia

L-ackopbunosas kucioma L-0ezudpoackopbunosas xucioma
3K4[Fe(CN)6] + 4FeCl13 — Fed[Fe(CN)6]3 | + 12KCl
3.2. Peakius ¢ METHIIEHOBOU CHHBIO.
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B mnpobupky namuBator 2 kammm 10% pactBopa MerwieHoBoi cuHuM, 2 kamm 10% pacTBOpa
ruapokapOonara Harpus, 1 mi pactBopa BuTamMumHa C M HarpeBaloT. 3aTeM COIACPKHMOE IMPOOHPKU
BCTPSAXUBAIOT. OTMEYAIOT IPOUCXOAIINE N3MEHEHUS.

OmnpiT 4. KauecTBeHHas peakiys Ha BUTaMUH PP (HUKOTHHAMU]I, HHKOTUHOBAs KUCJIOTA) C alleTaTOM MEIH.

5-10 Mr HUKOTMHOBOM KHMCJIOTBI pacTBOPSOT npu HarpeBanuu B 1 mu 10% pactBopa ykcycHou kucaotsl. K
HarpeToMy 110 KUIMEeHHs pacTBOPY J00aBISIOT paBHBIN 00beM 5% pacTBopa ailerara Meu.

OmeiT 5. KauecTBeHnHas peakmus Ha BUTaMuH K (BUKacolr) ¢ aHUJIHHOM.
K 0,5 m1 0,2%-HOr0 pacTBOpa BUKAcoja B 3TaHOJIE T00ABISIIOT 5 Kameslb aHWJINHA, TIePEMEIIUBAIOT.

Cemunap. Bompocs! i1t 00CyXaeHHS:

1.ABUTaMHHO3HBIEC, TUIIOBUTAMUHO3HBIE COCTOSIHUS OpPraHMW3Ma 4YeEJIOBEKa, MPUYMHBI BO3HUKHOBEHMS.
[Tpumepsl.

2.CoBpemeHHas Ki1accu(pukanus BATAMUHOB. bronorudeckas pojib BATAMHUHOB.

3. BuramuH A, XuMudeckasi CTpyKTypa, HeOCTaTOYHOCTh, (DYHKITHH.

4.Butamusbl Tpynnsl D, ctpoeHue, CBOMCTBA, PYHKITHH.

5.Buramun E. Xumuueckas npupona, HeA0CTaTOYHOCTh, (PyHKITHH.

6.Butamun K. Xumudeckas npupoja, HeI0CTaTOYHOCTh, (YHKITHH.

Cemunap. Borpocsr nist o6cysxnenus:

1.Buramun B1, Xumunueckast CTpyKTypa, HEJOCTaTOUHOCTb, (DYHKIIUH.

2.Buramun B2, Xumudeckas cTpyKkTypa, HEIOCTaTOUHOCTD, (DYHKITHH.

3.Butamun B6, Xumuueckas CTpyKTypa, HEAOCTaTOYHOCTh, (PYHKITHH.

4.ButamuH PP (HukoTHHOBas kucioTa, B3), xuMuueckas CTpyKTypa, CBOMCTBA U (DYHKITHH.
5.Buramun B5 (maHTroTeHoBas KHCi10Ta), CTPYKTypa, poJib B OpraHU3MeE.

6.Butamun B9 (dhonmesas kucinora), CTpyKTypa, HEIOCTaTOUHOCTh, POJIb B OpTaHU3ME.
7.Butamun B12 (kobananuh), XuMU4eckast CTpyKTypa, HEJOCTaTOUHOCTb, (DYHKITUH.
8.Butamun C (ackopOuHOBas KUCiIoTa) U P (pyTHH), CTPYKTYypa, HEIOCTaTOYHOCTh, POJIb B OPraHU3ME.
9.Butamun H (6uotun), crpoenue, cBoicTBa, PyHKIMH.

10. AHTHBHTAMHHEI, MEXaHU3M HUX JICHCTBHS, UCIOIL30BaHNE B MEIHUIIHHE.

JlaGoparopHas pabota «KadecTBeHHOE OTpeieieHue TOPMOHOBY.

Peaxmuswt u obopyoosanue: 0,5%-novlti pacmeop adpenanuna, 3%-nviti pacmeop xaopuoa diceneza (I111),
10%-nvui pacmeop eudpokcuda ammonus; 0,05%-uwiti pacmeop nupoxamexuna, 10%-novlii pacmeop
euopokcuda nampus, 1%-nwviii pacmeop cyrvghanunosoii kuciomsl, 5%-Hollil pacmeop HUMPUMA HAMpPUs,
10%-nv1ii pacmeop kapboHama Hampus, KOHYEHMPUPOBAHHBIN PACMBOP 2UOPOKCUOA HAMPUsL, DeaKmus
Munnona, 10%-nvuii pacmeop ayemama ceunya, 1%-nwiii pacmeop uncynuna, 1%-nolii pacmeop cyivgama
MeOu, KOHYEeHMPUPOBAHHAS A30MHAS KUCIOMA, X10POPOPM, MUpeououH, npooUpKU, 6005HAA OAHS, CNUPIOE6

Conepxanue 1a00paTopHOi paboThI
OmnpiT 1. KauecTBeHHBIE peakIMy HA aIpEHaJIVH.
1.1. KauecTBeHHas peakuus Ha aApeHalIuH ¢ xjaopuaoM xenesa (I1I).

B ocHoBe XuMHuUECKOW CTPYKTyphl aJpeHajuHa JEKUT SApO MUpoKaTexuHa. buocuHTe3 ajpeHaanHa
MIPOMCXOTUT M3 aMUHOKHCIOTHI THPO3WHA. AJPpEHAMH OBICTPO pPa3pylIaeTcs B KEIyJOYHO-KUIIEYHOM
TpakTe M MOATOMY BBOAMTCS OOBIYHO MOAKOXKHO HJIM BHYTPUBEHHO. BBeneHue ajpeHanvHa B OpraHU3M
BBI3bIBACT FHIEPITIMKEMUIO, [NIIOKO3YpPHIO, YBETNUEHHE KOHIIEHTPAIIMH CBOOOAHBIX KUPHBIX KUCIIOT.

20



21

B mepByto npoGupky BHocaT 0,5 mi pactBopa aapeHanuHa, Bo BTopyio — 0, 5 miu 0,05% pactBopom
nupokarexuHa. Jlobasmsror 2 xamu 1% pactBopa xmnopuaa xenesa (III). OOpasyercs coeauHeHue THIA
¢benomnsTa.

K pactBopy no6asuts no 1-2 karum 10%-Horo pactBopa ruipoKCcHa aMMOHHUSI.
OTMETUTH POUCXOAALINE N3MEHEHHUS.
1.2. Inazopeaxuus. KauecTBeHHas peakliys Ha aJipeHaINH

B mpobupky BHocaT 0,5 mn 1%-Horo pactBopa cynbgaHmioBoil kuciaotel, 0,5 ma 5%-Horo pactBopa
HUTpUTA HaTpud, | M pacTBopa aapeHanuna u 0,5 ma 10%-Horo pacTBopa kapOoHaTa HaTPHSL.

OmnpIT 2. KayecTBEeHHBIE peaKI[My Ha UHCYJIHH.

Wucynun BelpabaTbiBaeTcs [-KI€TKaMu OCTPOBKOB JlaHrepraHnca mopKeIyJO4HOM jkene3bl. HCYnuH yBer
MPOHHUIIAEMOCTh MEMOpaH KJIETOK 0 OTHOIICHHUIO K IVIIOKO3€, aKTMBHUPYET CHHTE3 T'€KCOKHHA3bl (IJIHOKO!
[IEYEHHU, YCUIMBAET CHHTE3 M3 INIIOKO3bl MIMKOTEHA W JKUPOB, 3aMEUISIET OKUCIEHHME YKUPHBIX KHCIOT, T
[IIOKOHEOTeHe3. DTO BBI3BIBAET TUMONIHMKEMHUIO. HemocTarok WHCynmMHa mpu 3a00JIEBaHUHM CaXapHBIM
IabeToM MPUBOIUT K TMIEPIIIMKeMUH. HCYIHH JIerKo pa3pyllaeTcsl B KHIICYHUKE MPOTEONUTHIECKUMU
¢bepmeHTaMu, MO3TOMY OOJNBHBIM CaxapHBIM JAMA0ETOM Ipernaparbl MHCYIWHA BBOISAT HapeHTEPaNIbHO.
WNHcynH MOKHO OOHAPYKUTh PEAKIIHSIME, XapaKTePHBIMU JJIs1 OEITKOB.

2.1. buypetoBas peakuusi.
K 1 mn pactBopa nncynuna no0asisttoT 2 mi 10%-Horo pacTBopa ruJjpoKCUAa HaTpUs U

2 xarmu 1%-Horo pactBopa cynbhara Meau, MepeMeIInBaoT.

2.2. Peaknust MumioHa.

B npobupky nHanusaror 0,5 M1 pacTBOpa MHCYIMHA U 3 Karui peaktuBa MusuioHa. [IpoOupKy ocTOpokHO
HarpeBaloT.

2.3. Peakius @ons.

K 1 mn pactBopa uHCynHHAa JOOABISIIOT 2 MJI KOHIICHTPUPOBAHHOTO PACTBOpa THAPOKCHA HATPUS U
KurATAT 1-2 munyThl. Jlo6asmstor 1 ma 10%-Horo pacTBOpa arerara CBHHIA.

Omnpit 3. KauecTBeHHasl peakuys Ha THPOKCHH.

BmmmroBumHo#t  kene3e  BbIpaOaThIBAIOTCS JBa  HOMCOAEpKAIIMX TOPMOHA: TPUHOATUPOHMH |
TeTpalloATUPOHUH (TUpOoKcHH). OHUM 00pasyloTcs IMyTeM HOAMPOBaHHS THUPO3MHA, BXOISAIIET0 B COCTAaB
O0enka tupeornmoOynuHa. [Ipu TUMOPYHKIMM IIUTOBUIAHOW KeJie3bl HAOIOMAIOTCS OTEYHOCTH, 3aEpiKKa
BOJIbI B TKaHSX, MOHI)KEHHE OOMEHa, BSUIOCTh, OXKUpEHHE. B ycnmoBusX HemocTarka 3K30T€HHOro ioaa
pa3BUBaETCA SHACMHUYECKHI 300 - peakTUBHOE pa3pacTaHue TKAaHU IIUTOBUIHOM JKeIe3bl.

ObHapyeHHe TUHPOKCHHA BEIYT, OTIIEIUISISL OT HETO C MOMOIIBI0 KUCIIOTHOTO THAPOJIN3a HOA0BOIOPOIHYIO
KHCJIOTY. B mpoOupky BHOCAT montadneTku TupeouanHa u 0,5 MJI KOHIIECHTPUPOBAHHOW a30THOM KHUCIIOTHI.
I'maponus ocymecTBIsSIOT IPU OCTOPOKHOM HarpeBaHUU B TEUECHUE

1-2 mun. 3areM B mpoOupky noGamisitoT 1 mi 1%-HOro pactBopa uopmara Kajiwusi, NMEepeMeEIINBalOT U
oxylaxaaoT. Monar kaiausi OKUCISET OCBOOOIMBIIYIOCS TPHU TUAPOIU3E HOJOBOAOPOAHYIO KHCIOTY B
CBOOOIHBIA MO

B npob6upky nobasnsroT 1-2 mit xsmopodopma 1 XOpoIo BCTpsAxuBaroT. OCTaBISIIOT TPOOUPKY Ha 1 MUH.

Cemunap. Borpocsr mist o6cyxnenus:

1. CoBpeMeHHbIE MPEICTaBICHUs] O TOPMOHAX, OIpeeNIeHHE MOHATHUS, KIacCupuKanus (10 XUMHUYECKOMY
CTPOEHUIO, CTPYKTYPHON OpraHU3allK, MEXaHU3MY JE€HCTBHUSA).

2. buonornyeckue MeMOpaHbl — CIIOXKHBIE HAIMOJIEKYJSIpHBIE 00pa3oBaHus. XHMHYECKHIl COCTaB,
CTPOEHHUE, CBOICTBA U (DYyHKIIHH.

3. Tpancnopt BeliecTB yepe3 KIETOUHyI0 MeMOpaHy: naccuBHas AU(Qy3usi, aKTUBHBIA TPAHCTIOPT.
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4. MexaHU3Mbl MEXKJIETOYHOW CUTHAJIM3ALUU C TOMOIIBI0 XMMHUYECKHX IOCPEIHUKOB U PETYIATOPOB.
BHyTpUKIIETOUHBIE PELENTOpPbl CUTHAIBHBIX MOJIEKYJd. lIIoHATHE O NEpBBIX M BTOPBIX MOCPEJHUKAX B
MEKKJIETOUHON CUTHAJIM3ALUU.

5. TpancmemOpaHHas iepeiadya CUTHAJIOB Ha PUMEPE aICHIIIATIINKIIa3HOMMECCEHIKEPHON CUCTEMBI.
6. [lepegaua ropMOHaJIBbHBIX CUTHAJIOB HA IPUMEPE CTEPOUIHBIX TOPMOHOB.
3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
3apanus AJ151 cCAaMOCTOATEIbHOM PadoThl.
1. Yrmy0GineHHO U3YyUUTh MaTEPHAIIBI TEMBI.
2. IloAroToBUTHCS K YCTHOMY OIPOCY, TECTUPOBAHUIO.
3. CocTaBuTh TAaOMUIy AJS KUPO- U BOAOPACTBOPUMBIX BUTAMUHOB, B KOTOPOH HEOOXOIMMO yKa3aTh UX
Ha3BaHUE, CYTOUYHYIO OTPEOHOCTH IS IeTeil pa3HOro BO3pacTa U B3POCIBIX MYKCKOTO U JKEHCKOTO ToJja,
ouonornueckre PyHKINHU, XapaKTepHbIe MPU3HAKA aBUTAMUHO30B.

4. CocraBuTh TaOMUIly A TMENTHIHBIX W CTEPOMIHBIX TOPMOHOB, B KOTOPOW HEOOXOIMMO YyKa3aTb
OCHOBHBIX ITPEJCTABUTENEH, MECTO UX CEKPEIUHU, CTPYKTYPY M OHOIOrHYecKue (PyHKIIHH.

Tema 3. buoJsiornyeckoe 1 MUKpPOCOMAJIbLHOE OKHCJIEHHE.

Jlexnus.
Jlekuus-Busyanuzanus.
[TonsiTre 0 MeTabonu3me, MeTabonruecknx myTsax. OOMeH BelecTB: MUTaHue, MeTadoIi3M U BhIICTICHHE
nponykToB Metabonmuszma. CocraB mumM 4ejgoBeka. OpraHMYecKMe W MUHEpPAIbHbIE KOMIIOHEHTHI.
OcCHOBHBIE 1 MUHOPHBIE KOMITIOHEHTHI. OCHOBHBIE MHIIEBBIC BEIIECTBA — YIJIEBO/BI, )KUPbI, OCIIKU; CyTOUYHAs
noTpeOHOCTh, TEepeBapUBaHUE;, YaCTHYHAs B3aWMO3aMEHSEMOCTb TMpH TNHTaHUU. He3ameHumbIe
KOMIIOHEHTHI OCHOBHBIX ITHUILEBBIX BEIIECTB.
OHJEProHNYECKUE U IK3EPrOHMYECKUE PEAKLUU B )KUBOM KileTke. Makpospruueckue coenunenus. ATO —
YHHUBEPCAJIBHBI HCTOUYHUK SHEpruu B opranusMe. CyOcTtpatHoe (ochopuiupoBaHue, OKUCIUTEIHHOE
dochopunmposanue. JleruapupoBaHue cyOCTpaToB W OKHCIICHHE BOIOPONOB (0Opa3oBaHHME BONBI) Kak
UCTOUHUK dHepruu s cuHte3a ATO. Knaccupukanus OKCHAOPEIYKTa3: OKCHAA3bI, JECTHAPOIEeHA3bI,
nepokcuaaspl, okcureHassl. HAJ[ — 3aBucumble U ¢uaBUHOBbIEAETUAporeHassl. OKUCIUTENBHOE
bochopunupoBanue, kodpdunuent P/O. CrpoeHne MUTOXOHAPUNH W CTPYKTypHAash OpraHU3aLUs
neixarenpbHOl menu. HAJIH — nmermaporeHasa, yOWXWHON — JerujaporeHasa (IIMTOXPOM C peAayKTasa).
[{utoxpomc okcuaaza. XeMHOCMOTHYECKass Teopusi. TpaHCMeMOpaHHBIN ANEKTPOXUMHUUECKUN TTOTEHIIUAI
Kak MMpOMeXyTouHast popMa 3Hepruu npu okuciaureabHoMpochopunrposanuu. [Ipotonnas ATD — aza u
TPaAHCIIOPTHBIE CUCTEMBI MUTOXOHAPHU. Perymsius nenu nepenoca 3J1eKTPOHOB (IbIXaTeNbHbI KOHTPOIb).
Pazo0uieHne TKaHEBOTO JbIXaHHUS U OKUCIUTENBHOTO (hochopunupoBanus. TepMoperynsTopHas (QyHKIHS
TKaHEBOTO JIbIXaHHs. TepMoreHHas (PyHKIMS SHEPTeTHYECKOro oOMeHa B Oypoil )KUPOBOW TKaHH.
Ilenp mepeHoca HMEKTPOHOB KaK YacTb CUCTEMbl JbIXaHUsS, HAYMHAIOLICHCS C BIBIXAaHUS BO3JyXa M
CBSI3bIBaHUS KHCJIOpoAa remontoOnHoM. HapymieHust sHepreTMueckoro oOMEHa: THUIOIHEPreTHYEeCKHUe
COCTOSIHUS KaK pe3ysbTaT TMIIOKCUHU, THUIIO - UM aBUTAMHHO30B U Ap. IPUUUH.
BospacTHas xapakTepucTHKa YHEPreTHUYECKOro 00eCIIeUeHUsI OpraHi3Ma MUTaTeIbHBIMU BEIIECTBAMH.
Knaccuueckas jekus.
Buemutoxonapuaneueie okucieHus. OOpa3oBaHHME TOKCHYECKHX (HOpPM KHCIOPOIA, MEXaHM3M HX
MOBPEXJAIOIIEro JACUCTBUS Ha KieTku. OOpa3oBaHHE CYNEPOKCHIHOTO aHMOHA, NMEPOKCHIHOTO aHUOHA,
CHHIIETHOTO Kucjopona. CHHINIETHBI KHUCIOpPOJ TMpPH CTAPEHUH, BOCIHAJICHUH, KaHLEPOTEHE3e,
arepockiepose, uHbpapkre, karapakre. IloBpexxaenne mMemMOpaH B pe3ylbrare MEPeKUCHOTO OKHCICHUS
JTUMUI0B. MeXaHU3Mbl 3aIIUTHl OT TOKCHUYECKOTO JeHCcTBUS KUcIopoaa. KOMIOHEHThI aHTHOKCHIAHTHOM
cucteMbl: HedepMmeHTatuBHble — BUTamuHel E,C, miyratuoH u Jp.; (depMeHTaTUBHbBIE —
CYNEpOKCHIINCMYTa3a, Karaja3a, [Ty TaTHOHIIEPOKCH/1a3a.
MukpocomanbHoe okuciaeHue. OkcureHaspl. MHUKpPOCOMaTbHaIMOHOOKCUTEHA3HAs CHUCTEMa ICUEHH.
utoxpom P450. Ponb nuroxpoma P450 B okucneHnr 3HIOT€HHBIX U 3K30T€HHBIX COSAMHEHUH.

IIpakTH4eckoe 3aHATHE.
JlaGopaTopHble 3aHATHS.
JlaGoparophas pabora «OKCHIOPETYKTa3bD».



Peakxmusvr u o0bopyooeanue:skcmpaxkm xpera 6o00nviu, 0,5% pacmeop nepoxcuda 6000pooa, CRUPMOB(
pacmeop  bensuouna, 0,025% pacmeop  pubognasuna, 40 % cepnas  Kucioma,  paHyi
akempaxkm mopkosu, 0,1 n pacmeop nepwmaneanama xanus, 10% cepnasa xucnoma, 0,1 m pacmeop
nepokcuoda 6000pooa, wmamus 1a0opamopHbulill ¢ HPoOUpKamu, 6005IHASL OAHA, MepMOMemp, NUNEemKu,
Oropemxu, MepHvle YUIUHOpsl, Konowvl KoHuveckue Ha 200 m.

Conepxanue 1a00paTopHOil paboThI
OnpIT 1. OTKpBITHE TIEPOKCUAA3BI B XPEHE.
K 1 M1 BogHOTrO 3KCTpaKTa XpeHa J00aBISAIOT 5 Kamesb CIMPTOBOTO pacTBOpa OEH3UANHA U 3aTeM 2 KaIulu

0,5%-H0ro  pactBOpa = MEpPOKCHAA  BOJAOPOJA. [Ipoucxomqut  OKuUCIEHUE OeH3WIMHA B
1,11 - IMMMUAHOM (P CHUITX MHOH:

OmpiT 2. ComocTapiieHHe PeIOKC-TTOTEHIINAIOB puOOQIaBHHA K METHJICHOBOTO CHHETO.

B npobupky Hanusatot 0,5 mi Bozapl, 1 Kariro pactBopa pubodiaBuHa U JOOABISIOT MO KaljisiM pacTBOP
METHJICHOBOTO CHHETO JI0 TMOSBJICHHUS CHHETO HJIM 3€JIEHOBATO-CHHET0 OKpPAILIMBAaHUS CMecH. bpocaioT B
OKpAIIEHHYIO CMECh KyCOYEK I[MHKA M KaraloT HeCKONbKo Kareib 40 % cepHoil KucnoTel. Beiaenstomuiics
BOJIOPOJI HAYMHAET CHIDKATh PEIOKC-TIOTCHLUAN CHCTEMBI, MPOUCXOAUT BOCCTAHOBJIEHHUE METHICHOBOTO
cuHero W pubogmaBunHa. OTMedaloT U3MEHEHHE IBeTa cMecd. Kakoil U3 KOMIIOHEHTOB pacTBOpa
BOCCTaHaBJIMBaeTCs ObicTpee?

Cnabo OKpalmeHHYI XHIKOCTh CIMBAIOT B JPYTyI0 NPOOMPKY W HAOMIONAIOT 32 M3MCHEHHEM IIBETA.
Bonopon Gonee He oOpa3yeTcs, a OCTaTOK €ro YXOAWT B BO3ayX. BoccTaHoBinenHas ¢opma puboduiaBuHa
yepe3 METHJICHOBBIM CHHUI TepenaeT IeKTPOHBI U MOHBI BOAOPOIA Ha KUCIOpoJ Bo3myxa. [locie sToro
MIPOUCXOIUT OKUCIICHUE JICHKOMETHIEHOBOTO CHHETO.

OmneiT 3. Onpeaenenue karanasel 1o A.H. baxy n A.W. Onapuny.
JU1st OTbITa MCTIONB3YETCsl SKCTPAKT MOPKOBH, IIPUTOTOBIICHHBIHN 13 2 T' cBeXeil MopkoBU B o0beme 100 mit.

B 2 xonwdeckue kondbl Ha 200 mMi orOuparoT murnetrkod mo 20 mul BBITSHKKH MOpKoBU. OmHY U3 KOJIO
MTOMEIIAIOT B KUISIIYIO BOASHYIO OaHIO Ha 5 MUH (MHAKTUBAIMs (PEepMEHTa, KOHTPOJIb), 3aTEM OXJIaXKIal0T
710 KOMHaTHOW TEMIEPaTyphl.

B o06e konOwer mobasmsror mo 25 mu 0,1 H. pacTBopa mepokcuna Bomopona. Yepes 30 MuH neiictBue
dbepmenTa npekpamatoT npudasienueM S M 10% pacTBopa CepHOI KUCITOTHI.

PactBopbl TuTpytor 0,1 H. pacTBOpoM IepMaHraHara Kajus 10 IOSBICHMS YCTOMYMBOIO B TEUYEHHE
npuMepHo 1 MUH po30BOro oKkpammBanusa. OTMeuaoT 00beMbl pacTBOpa MEpMaHraHaTa Kajius, MOIIe/IIIero
Ha TUTPOBAHHME OCTABIIETOCS MEPOKCHIA BOAOPOJA B KOHTPOJIBHOM U ONBITHOM MPo0Oax.

Pacuer aktmBHOCTHM (pepMeHTa B CTaHAAPTHBIX MEXKIYHAPOIHBIX €IWHUIIAX E BeAyT B COOTBETCTBUU C
ypaBHEHHEM PEaKIu

5SH202 + 2KMnO4 + 3H2S04® 2MnS0O4 + K2S04 + 502 + 8H20

o gopmyre:
12VPe-VPsPiB€™100B€™1,720B€™2BET™3(0BE™(,034"> |

rae
Vk — o6weMm 0,1 H. pacTBopa nepMaHranara Kajus, MOIIECIINN Ha TATPOBAHUE KOHTPOJIBHOU MPOOHI,
Von — o6beMm 0,1 H. pacTBOpa mepMaHraHara Kajus, MOLIEAIINNA HA TUTPOBAHUE OIBITHOW MPOOHI,
100 — 06beM dKCTpaKkTa MOPKOBH, MIT;
1,7 — macca nepokcuzia Bogopoaa, coorsercrpyromas 1 mi 0,1 H. pacTBopa nepMaHraHara Kajus, MrT;
20 — 00BEeM IKCTpaKTa MOPKOBH, B3SITHIH JIJIT THTPOBAHUS, MIT,
2 — Macca MOPKOBH, T;
30 — IpOIOJKUTENBHOCTD OIBITA, MHH;
0,034 — macca 1 MkMouIb IEpOKCHA BOAOPOAA, MI'

Cemunap. Borpocsl aiist 00CyKaeHMs:

1. CymHOCTh TIOHATHH: MeTabonm3M, aHabom3M, karabonu3Mm. Tpu dasbl karabonusma (TepeBapUBaHUE,
cnenuduueckre u o0Iue MyTH Karabonu3Ma), iX Ha3HauYeHUe, YJHEPTreTHICCKast [ICHHOCTD.
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2. Makpospruyeckue CoeMHeHUs, UX KIacCu(pUKaIMs, XUMUUYECKOe CTPOEHHE, 00pa3oBaHue U (PyHKIIMH.
VYHuBepcaiibHas sHepreTuueckas «samtoray opranuzMa — AT®. Ilytu pecunresza AT®. OkucnutenbHoe U
cyoctparHoe (ochoprupoBaHue.

3. CymHocTb mporecca 6uonorndeckoro okuciaeHus. Jlokanuzamus nporecca B kietke. Ponb kucimopoma
BO3/lyXa B JIETHAPUPOBAHUY ( OKHCIICHHH) CyOCTpPaTOB.

4. CoBpeMeHHbIE IPEJCTABICHUS O MEXaHU3ME OKUCIUTENHLHOTO (hochopunnpoBaHusl.

Cemunap. Borpocsr nist o6cysxnenus:

1. CrpoeHnue 31eKTpOHOTPAaHCIOPTHOM Lienu: 4 3BeHa AMEKTPOHOTPAHCIIOPTHOM LEMHU, UX XapaKTePUCTHKA.
AT® — cunTasa.

2. DHepreTudecKuil 3apsij KIeTKH. Perynsiuns OHoIorniaeckoro OKUCICHHS.
3. Pazobmenue npixanus u hocdonupopanus. Termmonponykuus. Bypsriit xeup.

4. Tlatomorusi GMOIOTUYECKOTO OKUCICHHS M OMOIHEPreTHUECKHX MpoleccoB. BimsHue pazobmiarommx
areHTOB, UHTMOUTOPOB M aKTUBATOPOB.

Cemunap.
Bomnpocs! ams 06cyxaeHus:
1. TOKCHYHOCTB KHCIIOPOAQ, €T0 aKTUBHBIC (JOPMBI.
2. MexaHu3M cBOOOTHOPATUKATHHBIX MPOIIECCOB B KIIETKE, MX 3HAUYCHUE JJIsi OPTraHU3MA.
3. ®epMeHTHI KaTanasza, MEpPOKCUIa3a, CYyNepOKCUAIMCMYTa3a — 3HAU€HUE B 00E3BPEKMBAHUN aKTUBHBIX
dhopm Kuciopona.
4. MexaHu3Mbl 3aIUTHI oT CcBOOOTHOPAIMKATBHOTO OKUCJICHUS npu y4acTuu
HU3KOMOJIEKYJISIPHBIXaHTHUKOCHUIAHTOB.
5. MukpocoMasibHOE OKUCIEHUE. 3HAaYEHHUE JJIs1 OpraHU3Ma.
6. KoMoHEHTBI CUCTEMBI MUKPOCOMAJIBHOTO OKUCIICHUSI.
3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
3apanus AJs1 cCaMOCTOATEIbHOM PadoThI.
1. Hammcarp oOmyro cxemy [JbIXaTeIbHOW II€MH, KOTOopas BKiIO4aeT 4 Buga OEIKOBO —
JUIHUIHBIXAJIEKTPOHOIEPEHO CALUXKOMILIEKCAC YKa3aHUEM X KOMIIOHEHTOB.
2.Hammcath cxembl (DEpMEHTATUBHBIX PEAKIMi, KOTOPhIE HEUTPATU3YIOT TOKCHUYHBIC TMEPEKUCHBIC
paguKkanbel, ¢ ydacTHeM Takux (epmeHTOB, Kak karamaza (1.11.1.6), mepokcumaza(1.11.1.7) u
HcynepoKcuIucMyTasa (mepokcua- aucmytasa) (1.15.1.1)
3.Y1iryOrieHHO U3Y4YHUTh MaTepuabl TEMBI.
4.1ToAroToBUTHCA K YCTHOMY OINPOCY, TECTUPOBAHHUIO.

Tema 4. O0muii myTh KaTadoau3Ma.
Jleknus.
Jlekuus-Busyanuzanus.

[Tonatue o karabomusme u anabomusme. [lummeBapeHue — HavaJdbHBIN ATall OOMEHa BEIECTB y JAETEH.
Karabonm3mM OCHOBHBIX MUIIEBBIX BEIIECTB — YIVIEBOAOB, XHPOB, OCIKOB (aMHUHOKHUCIOT). OOmUN MyTh
katabomm3ma. [loHaTre o crienupuyeckux myTax karadonu3ma (10 0OpazoBaHUs MUpyBaTa U3 YIJIEBOJOB U
OOJNBIIMHCTBA AMHUHOKUCIOT W A0 oOpa3oBaHus aneTwi-KoA U3 JKUPHBIX KHCIOT U HEKOTOPBIX
aMHMHOKHUCIIOT) M o0ImeM mnyTH Karabonu3ma (okucieHue nupysara u anetwi-KoA). OcobenHoctu
MeTabonu3Ma y AeTeu.

OxuciauTensHoe JAeKapOOKCUIMPOBAHUE MUPOBUHOTPAJAHON KHCIOTHI: MOCIEAOBATEIbHOCTh peakUui,
CTpPOEHUE NUPYBATAETUIPOreHa3HOro Komrwiekca. [lukn numonHONM  kucnotel (mukia  Kpebca):
MOCJIEIOBAaTEILHOCTh PEAKINil U XapakTepuctuka ¢pepmenToB. Peakius cyocTparnoro ocdonupoBaHus B
LUKJIE JTUMOHHOM KHCIIOTBI, MaKposprudyeckue coeannenus. Peaknuu aeruapupoBanus B uukie Kpe6ca.
Cesi3p MeXIy OOUIMM IMyTeM KaTaboiu3Ma U IeNbl0 MepeHoca AJIEKTPOHOB U NMPOTOHOB. MeXaHHM3MBbI
peryiasiiuu  IUTpaTHOro UuKiIa. AHaOonnyeckue (QyHKIUM IMKIa JUMOHHOM KHCIOTHL. Peakmuw,
MOTIOHSIOIINE UTPATHBIA IUKJI.



KonmneHTparu MeTaboIuTOB — Mpeesibl M3MEHEHH B HOpMe W TipH matonorur. OCHOBHBIC KOHEUHBIS
MPOAYKTHI MeTa0OIM3Ma y YelOBEeKa: YIIEKUCIHbIN ra3, ModeBuHa. Jlpyrue mpomykThl BbineneHus. CBs3b
MeX1y aHa0OIM3MOM H KaTaOOIH3MOM.

IIpakTnyeckoe 3aHsATHE.
JlaGopaTtopHoe 3ansiTHE.
Jlabopatopnas pabota «KoaudecTBeHHOE ONpeeieHIe MUPOBUHOTPATHON KUCIOTH B MOUE».
Obopyodosanue u peakmusvl: Moua, Oucmuiiuposartas 8ooa, 0,1% pacmeop

2,4-0unumpoghenuncudpasuna, HACvIUeHHbIL 8000U Kcunon, cnupmosou pacmeop KOH, cmanoapmmbiii
pacmeop  nupysama (50  me%),  nabopamopHvie  NpPOOUPKY,  aAHAIUMUYECKUe — NUNEMmKU,
gomosnexmpoxonropumemp.

Coneprxanue 1ab0paTopHOM pabOTHI
KomnnuectBeHHoe OIpCaACIICHUC HHpOBI/IHOFpaI[HOﬁ KHCJIOTBI B MOYCE.

Ilpunyun memooa:l[IBK ¢ 2,4-ounumpogenuncuopazunom o0obpasyem OKpaueHHoe coeOuHeHue -
2,4-0ounumpodghenunecuopason IIBK. Obpazosasuieecs coedunenue uz peakyuoHHoU cmecu SKCmpasupyemcs
monyonom. B npucymcmeuu cnupmoeoz2o pacmeopa ujenoyu passusaemcs KpacHO - OpaHdcesoe
oKpawusanue, UHMeHCUBHOCHb KOMOPO20 NPAMO NponopyuoHanvha konudecmsy I1BK.

Bepyt 3 npobupku. B 1 mpobupky HanuBaroT 1 Ma Mo4H, pa3BeeHHOU B 3 pa3a (ombITHas npoba), Bo 2 — 1
M crangaptHoro pactBopa [IBK (cranmaprHast mpo6a), B 3 — 1 M Boasl (KOHTposbHas mpoba). 3areM
npuiuBaoT no 0,5 mu 0,1% pactBopa 2,4-nuHUTpOPEHWITHAPA3UHA, TIEPEMEIIUBAIOT U Yepe3 5 MUHYT
J00aBISIOT MO 2,5 MJI HACBIIIEHHOTO BOJOW Kcuitona. [locie BCTpsixuBaHUS B TeUeHHUE | MUH OCTaBIISIOT
pacTBOp CTOSTH JUIsl pACCIIOEHUS BOJBI U TOJIyOJa.

N3 BepxHEro TOMyOJOBOTO CIIOS OTOMpArOT MpoObl 00beMOM 1 MII CyXOM TpaaydpOBAaHHOW MHUIETKOW H
MepeHOoCsT B cyxue npoodupku. J[o6asnsroT mo 3 mut crimproBoro pactsopa KOH.

Uepez 10 muH 1poOBI  (OTOMETPHUPYIOT TPOTUB KOHTposis mnpu jiauHe BomHbl 400-415 HM Ha
(hOTORIEKTPOKOIIOPUMETPE.

Pacuet npoBoautcs o popmyne: X = (Do*50/Dc)*3, rue
X - xonnenTpauus [IBK B moue;

Do — ontudeckasi INIOTHOCTh OMBITHOTO PAcTBOPA;

Dc — onTrueckas miI0THOCTh CTaHJAPTHOTO PAcTBOPA;

50 - xoHueHTpanus cragaaptHoro pactsopa [IBK, mr%;
3 — KpaTHOCTh pa3BEACHUE MOYH.

IIpakTH4yeckue 3aHATHA.
Bomnpocsr nist o6cyxnenus:

1. OOmas cxemMa OKHUCIUTEIBHOTO JeKapOOKCHIMpoBaHUA mnupoBuHOrpaaHoii kucnorel (I1BK),
nokanu3amnus npouecca. CTpoeHre NUPYBaTACTHIPOreHa3HOTO KOMITIEKCA.

2. MexaHu3M OKHCIUTEIBHOTO JeKapOOKCHINPOBAHHS TUPOBUHOTPAJHOM KUCIOTHL. Posib BUTAMUHOB.
3. Perynsmus nporiecca okucauTenbHoOro aekapookcummpoBanus [1BK.

4. CtpoeHue cyOCTpaToB, MMOCIEAOBATEIbHOCTh PEAKIMNA, (PEPMEHTHI M 3HAUECHHE PeaKUUil OOLIero MmyTH
KaTa0oJM3Ma - UKJIA TPUKapOOHOBBIX KUCIOT(LuKI Kpebea).

5. Ponp peakuuit neruapupoBanusi B nukie Kpebca. Bzanmocsszs LITK ,0nonormueckoro oKucieHus u
HHEPTrOBBICBOOOXKIAIOIIHNX ITPOLIECCOB.

6. DHepreTuueckas EHHOCTh peakiuil nukia Kpebcea.
7. Perynsuus nukina Kpebcea.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
3amaHus 1J1s1 CAaMOCTOSTE/IbHOM PadoThI
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1. Hamucarh cxemy OKHCIHTENBHOTO IeKapOOKCHIMPOBAHUS IMMHUPYBaTa B BHJIE CTPYKTYPHBIX (OpMYyI,
COCTOSIIIYIO U3 TPEX CTaIUN C Ha3BaHUEM (PEPMEHTOB, YUACTBYIOIINUX B 3TUX PEAKIIHSIX.

2. Hamucars Bocemb ctaamii nukina KpeOGca u yka3arh NMpH 3TOM B KaKUX PEAKIUSAX BBICBOOOKIIAIOTCS
BOCEMb NpPOTOHOB Bojopoaa (H+), mocrynaromux B JbIXaTelbHYIO0 ILenb U Ha kakol craauu LIKT
MPOUCXOTUT cyOcTpatHoe (ochopumupoBaHue ¢ 00pa30BaHHEM MAaKpPOIPTHUYECKOTO COCAMHEHHS B BUJC
['TO.

3. YrnyOneHHO U3yYUTh MaTepua TEMBI.
4. ITonrotoBUTHCSA K YCTHOMY OIIPOCY, TECTHPOBAHMIO, PEIICHUIO CUTYAI[HOHHBIX 3a/1a4.

Tema 5. O0OMeH yIJ1eBOI0B.
Jlekuus.
Jlekuus-Busyanuzanus.
OcCHOBHBIE YTIIEBOJBI OpPraHU3Ma YelIOBEKa, UX CTPOCHHUE, COJCpKAHUE B TKAHSIX, OMOJIOTHYECKAs POJb.
OcHoOBHBIE YITICBOABI MHIIHU, MOTPEOHOCTh B YINEBOAAX y JETei pa3Horo Bo3pacra. llepeBapuBanme u
BCACBIBAHHME YIVICBOJIOB B KEIYJOYHO-KUIIEYHOM TpaKTe Yy JeTei(Bo3pacTHasi XapakrepucTuka). Pomb
KJieTyaTku. HemepeHoCUMOCTh yTIIIeBOAOB B IETCKOM OpraHU3ME.

I'mioko3a Kak BaKHEWIIMI MeTa0OIMT YIJIEBOJHOrO OOMEHa: o0Iasi cxemMa HWCTOYHHKOB U IyTel
pacxoloBaHUsl TIIIOKO3bl B opranusme. Karta®omu3m DIOKO3bl. ASpOOHBIM pacraa- OCHOBHOW IyTh
KaTa0oJM3Ma TIIOKO3bl y YeJIOBeKa M JPYruX a’poOHBIX opranm3MoB. IlocienoBarenbHOCTh peakuuii 110
oOpa3oBaHus THpyBara (a’dpoOHBIA TIUKOIN3) KaK CHEIU(GUYESCKUN ISl TIFOKO3BI MyTh KaTaboim3ma.
Pacnpoctpanenue u puznonornueckoe 3HaueHUE a3pPOOHOTO PACIaia TIIOKO3bl. YeTHOUHbIE MEXaHU3MbI
MEpPEeHOCa BOCCTAHOBUTEIBHBIX HKBUBAJICHTOB U3 IIUTO30JISIBMATPUKC MUTOXOHIPHIA.
AHa’poOHBI pacmaj TIIOKO3bI(aHAIPOOHBIN TIHKOIN3). [JHKOIMUTHYECKAas OKCHUAOPETYKITHS,
MUpyBaT Kak akmenTop Boaopona; cyoctparHoe ¢ochopmwmpoBanue. Pacnpenenenue u
¢duznonornyeckoe 3Ha4YeHNE aHadpPOOHOTO pacmaja MIKO3bl y IeTel pa3HOro BO3pacTa.
Metabonu3M GpyKTO3bl M TaJakTo3bl. 3HAUYCHHE (PPYKTO3bl B OOMEHE IUIOJIa U HOBOPOXKICHHBIX B
OHTOT'EHE3E.
Jlekuus-Busyanusanus.
Perynauus ypoBHS DIIOKO3bl B KpOBU. VICTOYHMKHM TIIOKO3BI KpOBH. bBHOCHHTE3 TIIIOKO3bI
(TITIOKOHEOTeHe3) M3 aMUHOKHCIIOT, IJIMIIEpUHA M MOJIOYHOM KUCIOTHL. B3anmMocBs3b mHKoIM3a B
MBIIIIAX U IIIOKOHEeoreHesa B medeHH (uuki Kopm). Asoctepuyeckue MEXaHHU3Mbl PETYISIUH
a’poOHOTO M aHa’dpOOHOTO MyTeH pacraja IIIOKO3bl U TIIOKOHeoreHe3a. buotuH. MeTtabonudeckue
[IpencraBienue o neHTo30pochaTHOM MyTH MPEBpaAIICHUN MTIOKO3bl. OKUCIUTENbHBIE peaKIUH (110
crtaguu puoyno30-5-¢pocdara). CymmapHbie pe3yasTarhl MeHT030(hochaTHOro MmyTu: 0Opa3oBaHUE
HAJI®H u nenTo3. PactipocTpaneHus 1 GU3HOIOTHIECKOE 3HAYCHHE.
Vcnionb30BaHMe IITIOKO3bI I CHHTE3a KHUPOB B MEUEHH U B )KUPOBOM TKaHHU.
Jlekuus-Busyanuzanus.
CBoiicTBa M pacnpoCTpaHEHHE IIMKOTeHa KaK PEe3epBHOTO IMojucaxapana. bUOCHHTE3 IIMKOreHa.
MoOunu3anus rIMKoreHa.
Perynsimus ypoBHsI ITIOKO3bI B KpOBH. M3MeHeHns1 0OMeHa TIII0KO3bI B TIEYeHU (CUHTE3 U pacia]] IITUKOTreHa,
[JIMKOJIM3) MPU CMEHE Nepuoja MUIEBApEeHUs Ha MOCTa0COPOTHBHBIN NMEPHON M COCTOSIHHS IOKOS Ha
MBIIIeYHYI0 paboty. Ponb WMHCynHMHA, TIIOKaroHa, ajJpeHajnHa, NPOTEWHKWHA3, aJeHWIATIHKIA3HOW WU
uHo3utoidocdarHoit cuctem. [ToyeyHslit mOpoOr A TITIOKO3bI, IITUKO3YpHsl. TOJIepaHTHOCTH K IVTIOKO3E.
HacnencrBeHnsle HapylIeHns: 0OMEHa MOHOCAXapHI0B U JUCAXapUAOB: TaJaKTO3eMUsl, HEIIEPEHOCUMOCTb
(bpyKTO3bl, HENEPEeHOCHUMOCTh JucaxapunoB. ManpabcopOmust naucaxapuaoB. OpanpHBI TeCT Ha
TOJICPAHTHOCTH K IVIIOKO3€ M €r0 3HAYeHHUE JI TUAarHOCTUKU HapyIIEHUIl YIJIeBOAHOTO OOMEHa y JaeTeil.
I'mukoreHo3s! M arTMKOreHo3bl. CaxapHblil 1uader.

IIpakTH4eckoe 3aHATHE.
JlaGopaTopHble 3aHATHS.
JlaGoparophas pabota «Omnpenenenne akTUBHOCTH aMHJIa3bl B CBIBOPOTKE KPOBM.
Obopyoosanue u peakmuevl. 1% pacmeop Kpaxmana, cbleOPOMKA Kposu, OUCMULIUPOBAHHAS 8004, PeaKmi
Jlioeons, ananumuueckue nunemku, )omos1eKmpoKoLopuUMemp.
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Conepxanue 1a00paTopHOil paboThI
KonnuecTBeHHOe orpeaeseHne akTHBHOCTH aMIIIa3bl B CHIBOPOTKE KPOBH.

Moua 1 ChIBOPOTKa KPOBHU 3/I0POBBIX JIFO/IeH 001aal0T HU3KOM aMHIa3HOW aKTUBHOCTBIO TI0 CPABHEHUIO C
aMUJIa30M CIIOHBL. B HOpME B KpOBU aKTMBHOCTH (i-AMHWJIA3BICOCTABIISIET

15-30 r/(uaxm), B Mmode — 20-160 r/(ux;). OnpeneneHne akTUBHOCTH aMHUJIa3bl B MOUYE€ M CHIBOPOTKE KPOBHU
HCIIONIB3YeTCsl B KIMHUYECKON TMPAaKTUKE MPHU JUATHOCTHKE 3a00JIEBaHMM MOKETyI0YHOM skemnesbl. [Ipu
OCTpPOM IMMaHKpPEaTUTE aKTUBHOCTh ()ePMEHTA B KPOBHU U B MOUE YBEJINYMBAETCS B

10-30 pa3, npu XpOHUYECKOM IMAHKPEATUTE, Pake MOJKETYIOYHOM >KEJIe3bl, MPUCTYIE KETYHOKAMEHHOMN
6one3nu — B 3-5 pa3. [lpu HapymeHun ¢GyHKIMHM MOYEK, a TaKXKe MPH HEKOTOPHIX 3a00JeBaHUSIX KPOBH
MOBBILICHHAS! AKTUBHOCTDH (DEPMEHTA B KPOBU HE CONPSIKEHA C YBEIMUEHUEM €r0 aKTUBHOCTHU B MOYE.

Meron OCHOBaH Ha KOJIOPDUMETPUYECKOM OINPEACICHUM KOHLCHTpPALMM KpaxMajga 0 H II0CIe
(bepMEHTAaTUBHOTO THAPOIH3A 10 OKPALIMBAHUIO B PEAKIIUU C peakTHuBoM JIroros.

B 2 npobupku HanuBarot 1o 1 mMi pactBopa Kpaxmaina. B onsITHYI0 ipo0y 100aBIsoT

0,02 M7 ceiBopoTKH KpoBu. [lomeraroT B BoasiHyto 6anro (37 °C) Ha 5 MUHYT.
B kaxnmyro mpoOupky mobGammstor mo 1 mur pactBopa Jlroromst u 8§ MiI AUCTHWILTMPOBAHHOW BOJBI, a B
KOHTPOJIBHYIO TIPo0y — emie 1 0,02 M1 CBIBOPOTKH KPOBH, ITEPEMEITUBAIOT.

N3mepsitoT onTHYECKy o TUIOTHOCTh 000MX pacTBOPOB Ha (poTodnekTpokosopumerpe npu 630 HM B KIOBETE
¢ TOMIIMHOM c10d 10 MM OTHOCUTEILHO BOJIEIL.

Pacuer akTHBHOCTH amMHJIa3bl MPOBOIAT 1O popMyIie:
((Dk — Dom)/Dxk)*200,
riae Dk — ontrdeckast iI0THOCTh KOHTPOIBHOUM MpoOsl, Do — onmbITHON TTPOOHI.

JlaGopatopHoe 3aHsATHE.

Bomnpocs! amst o6cyxaeHus:

1. I'mokoHeoreHe3, NCTOYHUKHU, MEXaHU3M H PETYIISIUS Tpoliecca.
2. [Tytu oOMeHa JlakTaTa B ICYCHH U MBIIIIAX.

JlaGoparopHas paboTa «KCpecc-TuarHoCTUKa NaToJI0rHid yIIIEBOAHOTO OOMEHay.

Obopyoosanue u peaxmusvl: 1% pacmeop Kpaxmana, cbl8OpomKa Kposu, OUCMULIUPOBAHHAS 6004,
peaxkmusg Jloeons, anarumuieckue NUnemxu, omodnekmpoxonropumemp, npodwr mouu, 10% pacmeop
euopokcuoa Hampus, 1% pacmeop cynvchama meou, peakmue Cenusarnosa (pacmeop peszopyuna 8 12 %
conanou kuciome, mecm-nonocku "GLUCOPHAN", npobupku, cnupmosku, oepxcament, 800iHAsL OAHS,
cmaxanyuxu Ha 50 ma.

Coneprxanue 1aboparopHoOi padOThI

Omnpit 1. Peakuus Tpommepa ¢ rUAPOKCUAOM MENH.

K 1 mu mouu (mpo0Ga 1) mpunuBator paBHbIi 00beM 10%-HOTO pacTBOpa rHAPOKCHIA HATPHS U MO KarlIsiM
1% pactBOp cyibhaTa Meau 10 MOSBICHHS Hercue3aromero ocaaka ruapokcuaa meau (1I).

OmeiT 2. BeisiBnenue ¢ppykro3ypuu npoboit CennBaHoBa.

MeTon OCHOBaH Ha TpeBpalleHUH (DPYKTO3BI MPU HATPEBAaHUW M B MPHUCYTCTBUHU COJITHOM KHCIIOTHI B
THIPOKCUMETUIPYpPYpOs, KOTOpbIi KoHAeHcupyercs ¢ pesopuuaoM (0,05% pactBop B 20% consHOM
KHCTIOTEe), 00pasys COelIMHEHUE KpacHOro mBera. B mpobupky HamuBaioT 1 mur peaktuBa CenmBaHOBa
(pacTBOp pe3opiMHA B COJSHOW KHCIOTE) M 100aBistorT 2 mi Mouu (mpoba 2). IIpobupky HarpeBaroT B
BONISIHOM Oane 10 3akumanus. OLEHKY TPOU3BOAAT B MOMEHT 3aKHIAHWS, TpU OoJee IITUTEIHHOM
HArpeBaHUU MOJIOKHUTEIBHYIO PEAKIIUIO MOXKET JIaTh U TITIOKO3a.

OnbIT 3. DH3UMATUYECKUN METOJT KAYECTBEHHOTO U MOJTYKOJINYECTBEHHOTO ONPEAEICHUS IIIFOKO3bI B MOYE C
nomMomkio TecT-nojiocku "GLUCOPHAN".



Tecr-nonocku "GLUCOPHAN" umeroT mnomepedHyr MOJNOCY CBETIO-)KEITOrO ILBETA, MPONUTAHHYIO
pacTBopaMu (DEpMEHTOB TIIIOKO300KCHa3bl, MEPOKCUAA3bl W KpacuTens (IpOM3BOAHOTO OCH3WIMHA).
I'mioko300KcHa3a — (UaBONPOTEHH, MpPOCTeTHYEeCKol rpymmoi kortoporo seisercs @OAJ[. Ona
KaTaJlu3upyeT IEpPeHoC IByX aTOMOB BOAOpPOJA C IVIIOKO3bI Ha KHCIOpoa Bo3ayxa. OOpasyromuiics
MEPOKCH]T BOJOPOAA pacuIeIuisieTcsl (GEepMEHTOM IEPOKCHAA30H, 3a CUET Yero MPOMCXOJUT OKHUCIECHUE
Kpacuteins. M3MeHeHne oKpacku KpacuTells IIPU €ro OKUCIEHUU CBUAETEILCTBYET O IPUCYTCTBUM B MOYE
IJIFOKO3BI.

HanuBaroT B cTakaH4YMK HEOONBINOE KOMHYECTBO Hcciemyemoir moum (mpoda 3). IlorpykaroT momocky
"GLUCOPHAN" B wucHBITyeMyl0 MOYY TakK, YTOObI WHAMKATOP TOJHOCTBIO cMoumics. HememneHH(
W3BJICKAIOT TOJIOCKY M BBIAEPKUBAIOT | MuHyTy. CpaBHUBAIOT OKpPACKY MOJOCHI C IBETHOM MIKaJOil.
Haxonst maubonesmee cosnagenne rsera mnoiocku "GLUCOPHAN" ¢ nBeToM Ha LBETHOM IIKAJIE U
OPUEHTHUPOBOYHO OIPEACIIAIOT KOHIEHTPALUIO [JIFOKO3bI.

IIpakTyeckue 3aHATHS.

Bomnpocs! amst o6cyxaeHus:

1. O6mas xapakTepucTHka, (PyHKIMU U KilaccH(UKAIMs YIIEBOAOB,pacilelJIeHHe 0 MOHOCAaXapHIoB B
KEIyIOYHO-KUIIIEYHOM TPAKTE.

2. MoHocaxapuapl: CTPYKTypa, CBOMCTBA, MPOEKIIMOHHBIE (hOpMyIbl. brosornyecku BayKHbIE TPOU3BOTHBIE
MOHOCaXapHJI0B.

3. 3amacuble mnonucaxapuiabl. OCHOBHBIE U  BCIIOMOTareibHbIE CTPYKTYpHBIE TIOJHCAaXapuIbl.
[MK03aMUHOTTIMKAHBI.

4. TI'muxoreHHast (DyHKIUS TE€YEHHU, OMOCUHTE3 M MOOWIM3AIUS IJIMKOT€HA, PEryislus U BO3MOXKHBIE
HapylIeHUs. XUMU3M CUHTE3a U pacIIeTJICHUs [JIMKOTeHa.

5. I'muxonu3. A>poOHBIN MyTh pacIICTUICHHS] YITIEBOIOB. DHEPreTHKA MTPOIIECCOB.

6. AHa’poOHbIH mHKonu3. [IpuMepsl, SHEpreTUKa MpoIeccoB.

7. YenHOYHBIE MEXaHU3MBI TPAHCIIOPTA BOJOPO/IA U3 LIUTOIIa3Mbl B MUTOXOHIpHH. MaJar - acnapTaTHas 1
ruteposiadocdarHas YeTHOUYHBIE CHCTEMBI.

8. [lenTo3odocdarHplii myTh MpeBpaIEHUS TJTIOKO3HI.

9. OOMeH NaKTO3bl M rajakTo3bl. BKitoueHrne (pyKTO3bI U TalaKTO3bI B MIPOLIECCE TITHKOIN3A.
10. Pa3nuuus 1 CX0ICTBO CIIUPTOBOTO OPOXKEHUSI M TIIMKOJIN3A.

11. ITytu MmeTrabonu3Ma 3TaHojIa B OPraHU3ME YeJIOBeKa.

12. Perynsiius IIMKOIU3a U DIIOKOHEOT€HE3a B TIEYEHHU.

13. Posib neyeHu B NOAAEp>KaHUU MTOCTOSIHHOTO YPOBHSI TIIIOKO3bI B KPOBH.

14. XuMu3M CUHTE3a INIMKOT'€H U3 MIIOKO3bI. Perymsiuus npoiecca.

15. Mexanusm (pochopoIUTUIECKOTO paclelICHHs ITMKOoreHa. Perymsinus nporecca.

16. OcobeHHOCTH MOOWIN3AIMY [TINKOI'€HA B IIEYEHN U B MBIIIIAX.

17. Perynsiiusi cuHTE3a M paciiaja NMKOreHa B IEUeHU [IIOKarOHOM U aJIpeHaJIMHOM.

18. IIpruurHbBl BO3HUKHOBEHUS TUTIEPITIMKEMHUU U TUIIOTTIUKEMUHU.

19. Hapymenust oOMeHa yrieBosioB: (ppyKTO3ypHs, TaJaKTO3EeMHUsL.

20. HenepeHOCUMOCTD JTAKTO3BI.

21. I'muxoreHo3b! (00JI€3HN HAKOIUIEHUS IIIMKOTeHA) U alJIMKOTeHO3bI (00J1e3HH 00YCIOBICHBI HApYIICHUEM
CHUHTE3a INIMKOI€HA, B PE3yJIbTaTe YEro BO3ZHUKAET TUIIONIIOKO3EMUS ).

22. CaxapHblii 1Ua0eT.

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
3apanus AJs1 cCaMOCTOATEIbHOM PadoThI.
1. Hammucare 1 cTaguio aHa’pOOHOTO TIMKOJW3a B BHUJIE CTPYKTYPHBIX (POPMYITy, B KOTOPOH MPOUCXOIUT
dbochopunmpoBanre TIIOKO3BI M €€ TPEeBpallleHHe B IIHIEpaibaerua-3-pochar u  compspKeHHOE
pacxogoBanue 2 Mosiekysn ATO.
2. Hamucarp 2 cTaauio aHadpOOHOTO TIVIMKONHM3a B BUAE CTPYKTYPHBIX (DOpPMYM,II€ HUMEET MECTO
IpeBpalleHne MHLepanbaeruia-3-gocdar B JakTar u conpsbkeHHoe oOpasosanue 4 monexyn ATO.
3. Hanucarp ypaBHEHUs ITIIOKOHEOTE€HE3a, KOTOPBI BKIIIOYAeT 3 ATana:
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1-p1if 3Tan — oOpazoBanue HochoeHONTUPYBaTa U3 MUPOBUHOTPATHOMN KHCIOTHI;

2-o#i aTan — npeparienue ppykro-1,6-6ucdocdara Bo hpykrozo-6-pocdar;

3-mii aTan — obpazoBaHue IIIOKO3HI U3 PpykTO30 — 6 hocdara.

4. Hamcath cxeMy B3aMMOCBSI3H TIIMKOJIM3a B MBIIINAX U IIIOKOHEOTeHe3a B redeHu (nuki Kopwn).

5. Hanmcarps nenrodocdaTHblil myTh MpeBpalieHus TIIIOKO3bI B BUJIE CTPYKTYPHBIX (hOPMYII, COCTOSIIIIUI U3
2-X OCHOBHBIX 3TAIlOB:

1-plif — OKHUCIIUTENBHBINA MyTh 00pa30BaHUs MEHTO3, KOTOPBIN BKIIIOUACT BE PEAaKLUU JACTHIPUPOBAHUS U
peakiuu JeKapOOKCHWIIMPOBaHUS C YyyacTHeM Tpex (EepMEHTOB: TIIOK030-6-(hocdaraeruiporenesa,
JakToHa3a u 6-ocdorrokoHaTIerHApOreHasa.

2-0i1 — HEOKHCIUTEIbHBIN IyTh 00pa30BaHUs MEHTO3, B PEAKLUAX KOTOPOrO MPOUCXOAMUT MEPEHOC ABYX U
TPEXyIJIEPOIHBIX (PParMEHTOB C OJHOW MOJIEKYJbl Ha JPYryr0. DTOT MyTh CIYXHT AJIS CHHTE3a IEHTO3.
HeokucnurenbHblii myTh 0Opa3oBaHMs IE€HTO3 OOpaTuM, CIIEIOBAaTENIbHO, OH MOXET CIYKUTb I
oOpa3oBaHMs rekco3 U neHro3. HeoxucnutenbHblil neHTO30(0CaTHBIN MyTh KaTalU3UPYET CIETYyIOLIUe
(epMeHTHI: TpaHCKeTOJa3a, TPaHCalb101a3a, TPAHCKETONIa3a U MeHTo30(hochaTuzoMepasa.

6. Hanmucath cxemy CHMHTE3a TJIMKOTEHA, COCTOSIIIYIO U3 5 CTaaui, ¢ ydacTueM 5 (pepMEHTOB: TIIIOKOKMHA3a

WM TeKcokmHaza;, ¢ocdormokomyTtaza; UDP-rmokormupodochopmnaza (UDP — ypuaunaudocdar);
IIUKOTeHCHMHTa3a  (TmrokosunTpaHcdepasa);  depmeHTBeTBiaeHus  (ammwio — 14 — 1,6
TIIoKo3WITpaHcdepasa).

7. Hamumcarp cxeMy pacmana TJIMKOTEHA, BKIIOYAIONIYI0 3 CTaauyd TpPH y4acTHH 3-X (epMeToB:
rukoreHdocdopunaza; onurocaxapua-Tpancdepasa; d 1,6 — mmoko3uaasa.

8. Yr1yOIeHHO U3yYHTh MaTepraj TEMBI.
9. I1oaAroToBUTHECS K YCTHOMY ONPOCY, TECTUPOBAHMIO, PEIICHUIO CUTYallMOHHBIX 3a/1a4.

Tema 6. O0OMeH JTUNHUIOB.
Jlexknus.
Jlekuus-Busyanusanus.
Baxneimme nunuapl TKaHEH 4YejoBeKa, UX OWOJIOTHYecKas pojib B JAETCKOM opraHusMme. [lorpeGHOCTH B
JUTIAAX IeTe pa3Horo Bo3pacta. Pe3epBHble umuabl (KUPHI) M JIUMHAIBI MEMOpaH (CIIOKHBIE JTUITHIBI).
JKupHble KMCIIOTHI JTUMHUIOB TKAHEH Ye0BEKa. DCCEHIIMAIbHBIE JKUPHBIE KUCIIOTHI: 0-3 U ©-6 KUCIOTHI KaK
MIpeIIeCTBEHHUKU CHHTE3a 31iKko3aHou10B. HezameHnMble (haKTOphl MUTAHUS JIUITUTHOW MIPUPOJIBI.

[TumeBsle *Upbl U UX NepeBaprBaHue. Poib jkenuu B mepeBapUBaHUU JUMHUI0OB. BcackiBaHHe MPOIYKTOB
nepeBapuBaHusi. HapyiieHuss nepeBapuBaHusi UM BcachlBaHMs. PeCHHTE3TpHalMINIMIEPUHOB B CTEHKE
KHUIIIeYHUKA. TpaHCTIOPTHBIE JTUTIONPOTEUHBI: CTpOeHUE, 00pa3oBanue, Gpynkmuu. Amodenku. O6pa3zoBaHue
XWJIOMHKPOHOB M TPaHCHOPT KHUPOB. Poib  amomunmonpoTenHOB B COCTaB€  XMJIOMHKPOHOB.
Jlunonporennnunaza. buocuHTes )KUPOB U3 yrIeBOOB B neueHu, ynakoska B JIOHII u tpancnopt. Cocras
U CTpOEHHE  TPAHCHOPTHBIX  JIMIIONPOTEHHOB KpoBH y  Jereill.l'unepxusnoMukpoHeMus,
TUNEePTPUALMITIIULEPUHEMHUS.

JlenoHpoBaHKE U MOOWJIM3ALMS )KUPOB B JKUPOBOM TKaHU, PETYJSAIMS CUHTE3a U MOOMIM3ALUU KHUPOB.
Ponp nHCynMHA, DIIOKaroHa v aJpeHanuHa. TpaHCIOPT KUPHBIX KUCIOT aJbOyMHHOM KpOBH. 3-OKUCIIeHHE
HACBIIIEHHBIX M HEHACBIIIEHHBIX JXHPHBIX KHUCIOT C YETHBIM YHCJIOM aroMoB ymiepozna. I[latomorum
B-oxucnenus y nereil. buonoruueckas posb a-, ©- ¥ IEPOKCUCOMATBHOTO OKHCIEHUS )KUPHBIX KUCIIOT.
CuHTe3 U UCMONb30BaHNE KETOHOBBIX TeJl. [ MnepkeToHeMuUs, KETOHYPHsl, allu/103 MIPU caxapHoM AuadeTe u
roJIOIaHnH. Pe3uCTEHTHOCTD U CKIOHHOCTH K KETO3Y Y JAETEH.

buocunTes xupHbix kuciaor. O6pazoBanne manoHWI-KoA. IlanpMuTaTCHHTA3HBIA KOMILJIEKC: CTPOEHUE,
MOCJIEJIOBATENbHOCTh  peakuuid. VICTOYHMKHM BOCCTAHOBUTENIBHBIX SKBUBAJIEHTOB. MUKpocoMaibHas
CUCTEMa YIJIMHEHUS KUPHBIX KUCTOT. CHHTE3 HEeHACHIIICHHBIX KUPHBIX KUCIOT. Perynsuus merabonusma
AKHUPHBIX KUCJIOT.

Knaccuueckas jekus.
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OcHoBHble  ¢dochonunuasl W DIMKOJIMIUABI  TKaHEW  dYemoBeka:  MIMIEpodOChOTUIHIbI
(pocharunmnxonuusl, dodaTununsTaHONAMUHBI, bocharuauncepunsl), cunrodochomunuIb,
DIMKOTIIUIEPOIMIUABI, TIUKOChuHTOmMmuasl. IlpencraBienue o OuocuHTE3e M Karaboim3Me 3TUX
coeauHeHuil. @yHKUMM (GOCPONUNHUIOB U IIMKOMUMNHUIOB. Poiab XommHa M cypdoKTaHTa B JETCKOM
opranusme. JKupoBoe nepepoxxaenue neueHu. Jiunorpopusie paxtopbl. CYUHTOIUTHIO3HL.

Crtpoenne, HOMEHKIATypa, OHoNOruyeckue (GyHKIHMM »>iK03aHOMAOB. bHOcMHTE3 mpocTarianauHoOB,
JeKoTpueHoB. Posib TPOMOOKCAHOB 1 JIGHKOTPUEHOB B NaToreHe3e 3a00aeBaHul y AeTel.

OOMeH cTeprooB. X0JIeCTEpHH KaK MPEAIIECTBEHHUK psijia APYTHX CTepuoaoB. Bo3pacTHble 0cOOEHHOCTH
coziep)kaHusl XoJjecTeprHa B opraHusme. [IpencraBnenne o OMocHHTE3e XonectepuHa. BoccranopneHue
B-runpokcu-B-mermiryrapui-KoA ('MI'-KoA) B MeBaOHOBYIO KUCIIOTY. Perynsius cuaTe3a 1 akTUBHOCTH
I'MI'-KoA-penykra3sl. CHHTE3 KETUHBIX KHUCIOT M3 XolecTepuHa. KoHbroranus XKeT4HbIX KHCIIOT,
IIEPBUYHBIE U BTOPUUYHBIE KEITUHBIE KUCIIOTHI. BhIBEIEHNE KEMUHBIX KHCIOT U XOJIECTEpUHA U3 OpraHu3Ma.
JIBIT — TpaHcmiopTHbIE (OPMBI XOJECTEPHHA B KPOBH, POJIb B OOMEHE XoJecTeprHa. Pojb JTUIONPOTEHHI
neuuTuHXonecTepuH-anuaTpancdepassl  (JIXAT). T'mmepxonecrepunemus. buoXMMUYecKHEe OCHOBBI .
arepockiepo3a. CeMeliHas TUIepXojJeCTepUHEMUs. BHOXMMHUYECKHE OCHOBBI JICUEHUS TMIIEPXOJIECTEPHUE
arepockiepo3a. Poib ©-KHCIOT B NpoduIakTHKE arepockiepo3a. MexaHW3M BO3HMKHOBEHHS KETYHOKE
00J1e3HH (X0JIECTEPUHOBBIC KAMHHU).

[Taromoruuu MUMUAHOTO OOMEHA B JIETCKOM BO3pacTe: HAPYIICHUE BCACHIBAHUS, TUCIUIONPOTEUHEMHUH, .
IIpU pa3MUYHBIX 3a0oneBanusx (6one3ns Humana-ITuka, [omre, Tes-Cakca). Oxxupenue.

IIpakTH4Yeckoe 3aHATHE.
JlaGopaTopHble 3aHATHS.

JlaGoparopnast  pabora  «IlepeBapuBanue >KUpOB. BnusHHEe  JKE€TUHBIX  KHCJIOT Ha  aKTHl
MTaHKPEATUYECKOM JIMIIA3hD).

Obopyoosanue u peaxkmugvl. dicendv (pazoasnennas 1:2), monoxo, 1% cnupmoeou pacmeop
genongpmaneuna, 10% pacmeop cudpoxcuoa nampus, 0,1 H pacmeop 2udpokcuda Hampus, NAHKPEamuH,
npoOUPKU, MEpHbLE YUIUHOPLI, KOHUYECKUe KONObl, OI0pemKu, nunemKu, cmakaust Ha 50 ma

Coneprxanue 1abopaTopHO paObOTHI:
I/IsyquHe BIIUAHUA KECJITYHBIX KUCJIIOT HAa aKTUBHOCTbH HaHeraTHqCCKOﬁ JIMIIa3bl.

B crakan HanmuBarotT 20 M1 MOJIOKa M HEHTpaNIHM3YIOT, IPWIKMBas 2 Karuid pacTBopa (eHondTanenHa u mno
karisiM 10% pacTBopa rupokcuna HaTpus A0 ci1abo-po3oBoi okpacku. M3 HeHTpaIn3oBaHHOTO MOJIOKA
TOTOBAT ONBITHBIE MPOOBI cornacHo Tabnuue 1. B kauecTBe MCTOYHMKA JUMa3bl MCHONB3YIOT Mpenapar
naHkpeatuH. [IpoObI OCTaBISAIOT TPU KOMHATHOM TeMIIepaType.

Tabmmma 1
Ne mpo6s1
V Moioka, M
m MMaHKpeaTuHa, Mr
V xemun, M

V Boxgsl, M

100

30



100

Uepe3 kaxapie 15 MuHYT OT Havdanma wHKyOammm mpooOsl tutpyrorT 0,1 H. pactBopom NaOH no
c1ab0-po30BOM OKpACKH, IOCIE YEro BHOBb OCTAaBJISAIOT TpH KOMHATHOW Temmeparype. KommdecTBo
M3PACXOJ0BAaHHON Imesioun (UKCUPYIOT B Tabmuie 2. Kaxaelii pa3 OTTUTPOBBIBACTCS TO KOJIMYECTBO
KUPHBIX KHCJIOT, KOTOPOE OCBOOOXKIAETCA W3 >KHpa MOJIOKAa TPH €ro THUAPOIH3Ee JHma3on 3a 15

Hamumure ypaBHeHHME paclieryieHUs TpHAIWINIMIepuHa auna3zoi. M3o0pasute rpaduyecku
JUHAMHKY paCIICTJICHUS KHpa JIUMa30d Ui Kaxaod mpoObl, OTKJIaJbpiBasg HAa OCHU alCIUCC BpeMs B
MHUHYTax, a Ha ocu opauHar - koiaumdectBo 0,1 H. pactBopa NaOH (B M), m3pacxoqoBaHHOTO Ha
HENTpPaTN3alKIO JKUPHBIX KHCIOT, 00pa30BaBIINXCS 3a TaHHOE BpEeMS.

Boipasute akTUBHOCTH JIHMMAa3bl Kak KOHIEHTPALMI0O KapOOKCHIIBHBIX TPYII JKUPHBIX KHCJIOT,
oOpazoBapmmxcs B 100 M1 MOJIOKa 3a BCE€ BpeMsl HICCIICIOBAHUS, TIONB3YSCh Cieaytomen (hopmyInoii:

» THC
C — xonnenrpanuss COOH-rpynm, o6pazyromuxcs B 100 vt monoxka (r/100 min);
m3 — 3KBUBaJICHTHAas Macca KapOOKCHIIBHOM TPYIIIbL, T/MOJIb-3KB;
0,1 — HopmasibHOCTB pacTBopa NaOH;

V — oowem 0,1 H. pactBopa NaOH, m3pacxomoBaHHBII Ha THUTPOBAHHE 5 MJI MOJIOKa 3a BCE BpeMs
WHKyOaIuu (CyMMa BCeX TUTPOBAHMIA ), MIT;

100 — 00OBeM MOJIOKA, MIT;
5 — 00beM MOJIOKa B TUTPYEMOI po0e, MIIL.

Ha ocHoBanum xoma KpuBBIX Ha Trpaduke M MPOBEIEHHBIX PACUETOB CIeNIaliTe BBIBOI O 3aBHUCHUMOCTH
AKTUBHOCTH JIUNIA3bl OT MPUCYTCTBUS KEITYHBIX KUCIIOT.

Tabmuna 2
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Ne mpo651
Pesynbrarel  TuTpoBanus (B M) 0,1 H pactBopom NaOH uepes t, Mun:
15
30
45

60

Jlaboparopuast pabora «OmpeneneHue oOIIETO XOJIECTEPUHA B CHIBOPOTKE KPOBH MPSIMBIM METOJOM IO
peakiuu 37aTKUC — 3aKay.

Obopydosanue u peaxmusbl: CblBOPOMKA KpOBU, JNedAHAs YKcychasa kuciomafl]; pabouuii pacmeop
Xnopuoa ofcene3a; CMAHOAPMHBIL PACMBOp XONeCMmepuHd, NpoOUpKuU, NUNEMmKU aHATUmuyecKue,
gomosnexmpoxonropumemp.
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Conepxanue 1a00paTopHOi pabOTHI:

KonmnuectBeHHoOe ompesenenne oOero XoiaecTepruHa B CBIBOPOTKE KPOBH MPSMBIM METOJIOM IO PEaKIIUU
3maTkuc — 3aka.

MeTon OCHOBaH Ha pEaklIHMM XOJECTEPUHA C YKCYCHOM M CEpHOM KHCIOTaMU B IPHUCYTCTBHM XJIOpUZA
xene3a. Ilpowcxomut neruaparanys XoJleCTEpUHA W €r0 OKMCIEHHE € OOpa30oBaHUEM OKpallleHHbBIX
IIPOAYKTOB.

JUisi IpUTOTOBIIEHUS ONBITHOW MPOoOBI K 0,1 MJI CBIBOPOTKH KPOBU MPUOABISAIOT 3 MJI JIEASHON YKCYCHOU
KHCJIOTHI M 2 MJI pabouero pacTBopa XJOopH/a JKelie3a, IepeMenBatoT.

JUnist IPUrOTOBJICHUSI KOHTPOJIBHOM MpoOs! K 0,1 M JUCTUITUPOBAHHOM BOJBI MPUOABISIOT 3 MII JISASHOM
YKCYCHOHM KHCIIOTHI U 2 MJI pabOYero pacTBOpa XJIOpHU/Ia jKeje3a.

[Tpo6s1 ocTaBnA0T Ha 15 MUHYT.

W3MepsroT ONTHYECKYIO TUIOTHOCTH OIBITHOM MPOOBI TIPOTUB KOHTPOJISI Ha (HOTOIIEKTPOKOIOPUMETPE TIPH
nyrHe BOJTHBI 510-560 HM (3eneHblil CBETOPMIBTP) B KIOBETE C TOIIIMHON c10s 1 cM.

JIJis mocTpoeHHsT KaTMOPOBOYHOTO Tpadvka U3 CTAHJAPTHOTO PACcTBOPA XOJIECTEPHUHA TOTOBSAT pa3BelICHUS,
KaK yKa3aHO B TaOJIHUIIE:

Ne
poOUpOK
CrangapTHbIi
pacTBop
XOJIECTEPHHA, MII
Jlensnas
YKCyCHas
KHCJI0Ta, MII
Pabounii pacTBOp XJI0pUaa Kee3a, M
Conepxanue
XOJIECTEPHHA

B ipo0e, Mr%

Onruueckas IIOTHOCTD

0,1
3,0
2,0

100
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UYepe3 20 muHyT 1poOBI (HOTOMETPUPYIOT NPOTUB KOHTposs. [lo pe3ynsraram CTpOST KaJIUOPOBOUYHBIN

rpadux.

0,2

3,0

2,0

200

0,3

3,0

2,0

300

0,4

3,0

2,0

400

0,5

3,0

2,0

500
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[To xanuOpoBOYHOMY TpadHKy OINpPENENSIOT COIEpKAHHE XOJECTePHHAa B CHIBOPOTKE KPOBH U JEJAIOT
BBIBOJ] O COJIEP’KAaHUU B HEW XoJiecTeprHa (HOpMa, TUIIO- WIH TMIIEPXO0JIECTEPUHEMMUS).

Hopwma conep:kanus xonecteprHa B CbIBOpoTke KpoBu — 120-250 mr% (3,12-6,50 MMomb/i).

Cemunap. Tema aist 00CyXICHHS:

ITaTonorunm JJUITUAHOTO oOMeHa B JCTCKOM BO3pacTE: HAPpYUICHUC BCACBbIBAHHA, MUCIUIIONIPOTCUHEMHH,
JIMIIUA03 ITPU pa3InIHbIX 3a00JIEBAHUAX

IIpakTH4yeckHe 3aHATHA.
Bomnpocsr mst o6cyxnenus:
1. Knaccudukanus TunuaoB, UX cBOWCTBA. buonorudeckas poiib B OpraHu3Me.

2. CtpoeHue OCHOBHBIX JIMIHUAOB TKaHEW YelloBeKa: KUpHbIE KUCIOTHI, TAI' (Tpuamuirpuiepos), Bocka,
dbochonunuabl, COUHTOTUIUABI, CTEPOUIBI, XOJIECTEPHH, KETYHbIE KUCIOTHI, JIUTTONPOTEHHBI.
3. IlepeBapuBanue u BcachblBaHUE KUPOB. PECUHTE3 JTUIINIOB B KUIIIEYHON CTEHKE.

4. O0Opa3oBaHKe B KHIICYHUKE TPAHCTIOPTHBIX (hopM JunuoB. Pons anobenkoB. 3HaueHUE XUIOMUKPOHOB
n JIOHII B Tpancnopre *xupa U3 KUILIEYHUKA.

5. JIunoreHes u JUMNOIU3 B )KUPOBOM TKaHU, UX perynauusd. Pons munonporens u TAI'-nunas. buocunres.

6. OkucieHue >KUPHBIX KHUCIOT. 3HAYEHUE, CYIIHOCTb, MOCIEI0BATEILHOCTh PEAKIUN. DJHEpreTuKa
nporieccoB. CBs3b 11enu nepeHoca 3ekTpoHoB (LI19) u mukna TpukapoonoBeix kuciot (I[TK).

7. O6bmen anerun-KoA. KeroHoBwie Tema. Xumuueckas Npupoja, poib, cuHTE3. [IpUuuHBI KeTo3a u
KETOalK103a MPU caXxapHOM JUabeTe U TOJI0IaHuH.

8. buocunTtes denovo xupHBIX KHCHOT (numoreHe3). [locrmenoBarenbHOCTh pEaKIUi, JOKAIU3AIUs
nporecca, XxapakTepucTuka (epMeHTOB, PETrysIusl.

9. CuHTE3 IpYrux KUPHBIX KUCIOT U3 MATBMUTHHOBON KUCIIOTHI.

10. Perynsamus cuHTE3a )KUPHBIX KUCIIOT.

11. Merabonusm dhochoaunuaos.

12. HezaMeHuMBIE KUPHBIE KUCIOTHI. DHKO3aHOUIBI.

13. XonecrepuH, cuHTe3, OMONOrHYecKast posib. OOMeH A(UPOB XOJeCTepHHA.

14. buocuHTe3 XKEMTUHBIX KUCIOT — OCHOBHOM MyTh NIPEBPALEHUsI XOJIeCTepUHa B opranusme. [lepBuunsie u
BTOPUYHBIE JKETUHBIE KMCIOTHI. DHTEpOrenaTuyeckas HUPKYISIIHSL.

15. Perynsmus nunuaHoro oomeHa, pois [IHC, ropMOHOB, BUTAMUHOB.

16. CBoOOomHOpaAMKaIbHOE OKHCIICHHE JIUMUI0B OnoMeMOpaH. bruonorudeckas poiib JaHHOTO MpoIecca B
HOpPME U TTaTOJIOTHUH.

17. HacnencTBeHHbIE MATOJOTHH JIMIHAHOTO OOMEHa (IUCIUIPOTEHMHEMHUH, CHUHTOIUMUAO3BI U T.I.).
Jlpyrue naToioTuy JIMITATHOTO 0OMEHa: OXKUPEHHUE, )KUPOBOE TIEPEPOXKICHHUE.

18. I'unepnumonporenHeMu. ATepockiepos. JKeruHokaMeHHas: 00JI€3Hb.

[ 1]hcnionb30BaHme JIESTHOM YKCYCHOM KUCIIOTHI, OTHOCsmIekcs K Tabmute 11 ciucka IV npexypcopos,
000poT KoTOphIX B Poccuiickoii @enepaniui orpaHUYeH U B OTHOIIEHUHN KOTOPBIX YCTaHABIMBAIOTCS MEPHI
KOHTPOJISI B COOTBETCTBUH C 3aKOHOAATENbCTBOM Pocculickoit denepanuu U MexXAyHapOIHBIMU
norosopamu Poccuiickoit @enepanny, peniaMeHTUPYETCS AEHCTBYIOIIMM 3aKOHOAATEIbCTBOM U
COOTBETCTBYIOIMMH JIOKAJIbHBIMU HOPMAaTUBHBIMU aKTaMHU YHUBEPCUTETA

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
3amaHus 1J1s1 CAaMOCTOSITE/IbHOM PadoThlI.

1. Hanucare nyth B-oxucnenust >xupHbix kuciaor (PKK) crpykrypHbIMH (opMynamu, KOTOPBIH
BKJIIOUAeT 6 pepMEHTATHBHBIX PEAKIIUM:

1.1. AxktuBanus XKK. @epmenT — anun — KoA — cunTesa;

1.2. Tpancnopt XK BHyTpp muTOoXOoHApUM. DEpMEHT — UUTOIIA3MATHYECKAasT U MHUTOXOHJpHUATIbHAS
KapHUTHH-alUATpaHchepasa;

1.3. Buytpumuroxonapuansaoe okucienue KK:



a) nerunpupoBanue, hepmeHT-a-KoA-neruaporenasa;

0) ruaparanus, GpepmeHT-eHomT-KoA-THuparasa;

B) IeruapupoBanue, pepmeHT- B-okucnenus-Koa-neruaporenasa;
') THONa3Has peaknus, pepMmenT-3-ketoanmi-KoA-tromnasa.

2. Hamucarh cxeMy CHHTE3a KETOHOBBIX T€J B MUTOXOHAPHUSAX TE€HAaTOLUTOB CTPYKTYPHBIMH (hOpMyJIaMH,
KOTOpast COCTOMT U3 YEThIPEX peakluii ¢ yuacTueM (pepMEeHTOB:

— THOJIA3a;
— B-ruapokcu- B-metmnrnyrapusi-KoA-cunrasza (I'MI'-KoA-cunTasa);
— B-ruppokcu- B-merunrnyrapui-nuasza (I'MI'-KoA-nmnasa);

— B-ruapokculyTupaT-neruaporeHasa.

3. Hanwmcarb cTpyKkTypHBIMH (popMyiaMu MyTh OMOCHHTE3a denovo >KUPHBIX KHCIIOT, COCTOSIIUN H3 6
CTaJuil, KOTOpBIE KaTaIU3UPYIOT 6 (hepMEHTOB, CBA3aHHBIX C aruinepenocsmum oenkom (AIIB):

— Kap6okcunuposanue anetnn—KoA u obpazoBanue maaoHmi-KoA. @epment-Anerun-KoA-kapOokcumasa,
COICPKUT OUOTHH.

— Coenunenne anetwin-KoA u  mamonun-KoA ¢ Allb.  ®epMmeHThI-AneTwi-TpaHcanuiasa MU
Manonwi-TpaHcanuiasa.

— Kongencauusa nByx anetwibHbIX ocTaTkoB. ®DepmeHT-Anuni-manonun-Allb  (koHaeHcHpyromun
bepmenr).

— Boccranosnenue kapoonmibHoi rpymnmsl. ®epment- B-Keroanun-Allb-penykrasa.

— Hlerunpararus. ®epment- B-I'mnpoxcuanun-Allb-gerunparasa.

— I'unpupoBanue. ®epment-Enonn-Allb-penykrasa.

Janee muki peakiuii moBTopsiercs. Ha mocnennel craauu mpoucxoauT ruapoian3 u ocBodoxkaenue Allb ¢
ydyacTiueM ¢epMeHTa Jeanuia3bl U B utore oopasyercsa nmanmpmutrHOBas kuciaora CH3(CH2)14 COOH wu3
namsMuTona-Allb.

4. Hanncarn IMyTHU CUHTC3a ) KUPHBIX KHUCJIOT U3 HaJIEMUTHHOBOU KHUCJIOTHI:
a) HachIeHHBIX (cTeapuHoBas, C18);

0) HeHachinieHHBIX (oneuHoBass, C 18 9; mmuonemas, C18 9,12; - nmHOoneHomas, CI18 9,12,15; -
nunonenoBas, C 18 6,9,12; sitko3arpuenonas, C20 8,11,14; apxunanonas, C20 5,8,11,14).

Ha3Barb, Kakume W3 Ha3BaHHBIX MKUPHBIX KHCJIOT OTHOCSTCS K HE3aMEHHMBIM, KOTOpPBIE HE MOTYT
CHUHTE3UPOBAThCA y MIICKOMUTAIONIMX M OHU JOJDKHBI MOCTYNATh B MX OPTaHU3M C MUILEH paCTUTEIBHOTO
MIPOUCXOXKICHUS.

5. Hammucatp cTpykTypHBIME hopMysiaMu § 3TanoB OMOCHHTE3a XOJIECTEpHHA:

3- Anerun-KoA —Mesanonar — 3-Pocdo-5-nupodocdo-meBanionar — Mzonentun-nupodocpar —
I'epanunmnupodocdar — Dapuesmimupodocdar —CkBanen — Jlanoctepun — XosecTepuH.

6. Hamucare cTpykTypHbIMH (GOpMyJIaMH CHHTE3 U3 XOJECTEPUHA MEPBHUYHBIX IKETUYHBIX KHCIIOT:
XEHOJIE30KCUXO0JIEBOU U XOJIEBOU.

7. Hanucarb cTpyKTypHBIMH (hOpMyTaMu 00pa30BaHNE BTOPUUHBIX KETIHBIX KUCIIOT B KHIIIEYHUKE:
a) Ie30KCUXOJIEBOM M3 TIIMKOXOJIEBOM M TaypOXOJIEBOW KHCIIOT;

0) TUTOXONEBOU U3 TIIMKOXEHOJC30KCUXOJICBOM U TaypOXEHOAC30KCUXOICBOU KUCIIOT.

8. Yr1yOeHHO U3yYUTh Mareprall TEMBI.

9. [loAroTOBUTHCS K YCTHOMY OIPOCY, TECTUPOBAHUIO, PEIICHUIO CUTYAlIMOHHBIX 3a/1a4.

Tema 7. O0men Oe1koB. MaTprnuHbie 0MOCHHTE3bI.
Jlexknus.
Jlekuus-Busyanusanus.
buonornueckas meHHocth OenkoB. [loTpeOHOCTH B O€lke W aMUHOKMCIOTaX y JeTeil. benkoBas
HEJI0CTAaTOYHOCTh. KBammopkop.
OO6mrast cxeMa MCTOYHHMKOB M MYTEW PAcXOIOBaHUS aMHUHOKHCJIOT B TKaHAX. JIMHAMHUYECKOE COCTOSHHE
0enkoB B oprann3me. Pacnag O€KOB B TKaHSAX C Y4aCTHEM ITPOTEACOM M KaTCTICHHOB.
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[lepeBapuBanue OEIKOB B JKEIYAOYHO-KUIIEYHOM TpakTe y aereil. [IpoTenHasbl — MencuH, TPHUIICHH,
XUMOTpHUICUH. [IpodepMeHThl mpoTenHa3 M MEXaHW3Mbl UX MpeBpalleHus B (pepMeHThI; cyOcTparHas
Cneun(UYHOCTh TPOTEeMHa3 (M30MPaATENbHOCTh THUAPONM3a MENTHIHBIX CBs3eH). OK30MeNTHAA3bI:
KapOOKCHUIIeNTHa3a, aMUHOIIENTH A3k, AUNlenTHaa3bl. [locTynaeHne aMMHOKUCIIOT B KIIETKU TKaHEH.

Hapymienne nepeBapuBaHus M BCACBIBAHMS AMHUHOKUCIOT y JeTed. JluarHocTudeckoe 3HaueHue
OMOXMMHMYECKOTO aHaJIM3a JKEIYJOYHOTO U JAYyOACHAIBHOro coka. [IpoTenHasbl MoKeIyI04HOM JKene3bl U
MTaHKPEATUTHI.

OxucauTensHOeIe3aMUHUPOBAHNE AMUHOKHCJIOT; IIyTaMaTIeruiporeHasa. TpancmupoBanue:
amuHOTpaHcdepasbl; kKopepMmeHTHas ¢GyHKIus BuTamuHa B6. ChnenmuduuHocTs aMuHOTpaHC(heEpas.
AMUHOKHUCIIOTBI, Yy4YacTBYIOIIME B TpaHCAMHUHHPOBAHHM, 0co0as pojib I[IyTaMUHOBOM KHCIIOTHI.
buonornueckoe 3HaYeHHME peakIUil TpaHcaMHUHHpOBaHMs. HempsiMmoene3aMHHUpPOBaHHWE AMHHOKHUCIIOT.
buonornueckoe 3HaueHUEe E3aMUHUPOBAHUS AMMHOKUCIOT. JIMarHocTHdeckoe 3HAYEHHE OIpe/eleHUs
AKTUBHOCTH TpPaHCAaMUHAa3 B JE€TCKOM OpraHu3Me.

JlekapOOKCHIIMpOBaHUE AMUHOKHCIOT. buoreHHele amuHbl: 00pa3oBaHue, OWONIOTHMYECKas pojb U
nHakTuBaius. [lonmmaMuHbl: OUOIOTUYECKAs POJTb.

Jlekuus-Busyanusanus.

Koneunsle mpomyKThl a30THCTOTO OOMEHA: COJIM aMMOHHUS U Mo4yeBUHA. OCHOBHBIE HCTOYHHKU aMMHaKa B
opranuzme. Ponb miyramMuHa B 00€3BpEKMBAHUU U TPAHCIIOPTE aMMHUaka. [TTyTaMHH Kak JOHOpP aMUIHOU
TpyNIbl IPU CUHTE3€ psijla COeAMHEHU. [yTaMuHa3a novek; oopa3oBaHUE U BBIBEJCHHE COJIEH aMMOHMUSI.
AKTuBalus TIIyTaMHHa3bl MOYEeK Mpu auuaos3e. buocuuTe3 moueBUHBL. OCOOEHHOCTH 00pazoBaHUS U
o0e3BpexuBaHus amMmuaka y Jjereil. CBs3b OpPHUTHMHOBOTO LHKJIA C MpeBpalieHUs MU (GyMapoBOil
acmaparuHOBOM KHCIIOT, MPOMCXOXKJIEHHE aTOMOB a30Ta MO4YEBHMHBI. HapylieHus cuHTe3a U BbIBEICHUS
MOYEBUHBL. [ MmepaMMoHUEMUH.

Cunre3s kpeatuHa: kpeatuHdocaTa 1 X 3HaYEHHUE [ IETCKOTO OpraHu3Ma.

Jlekuus-Busyanusanus.

CrpoeHune HYKIEHMHOBBIX KHCJIOT. CBsi3u, ¢opmupytonme nepBuyHyro cTpykrypy JHK n
PHK-5-docdarHbiii 1 3-THAPOKCUIBHBIN KOHIIBI TOJUHYKICOTHIHBIX 1enieil. Bropuunas crpykrypa JIHK u
PHK. BunmoBbie paznuyusi TEpPBUYHOM CTPYKTYypbl HYKJIEHHOBBIX KHCIOT. Tumbsl PHK: puGocomubie,
TpaHCHOPTHbIE, MaTpuuHble. CTpOCHHE XpOMAaTHHA U PUOOCOM.

buocuntes JIHK (pemnmukamus). Cunre3 JJHK u dassl kierounoro neneHus. CyOcTpaThl, HCTOYHHKH
sHeprun, matpuia, Gepmentsl u 6enku JJHK — perumkaruBHOro komruiekca. CTpOeHHE PETUTMKATHBHOMN
Bwiku. JIHK-nomumepaza. JIHK-nuraza. ®parments Oxazaku. [erpagauuss u penapaums JIHK.
Tpanckpunius: npoMoTopsl, TepMuHaTopbl. [loBpexknenus u penapauus JJTHK.

buocuntes PHK  (tpanckpummumsa). JHK kak wMarpuma PHK-momumepasel.  JIHK-3aBucumas
PHK-nonmumepasa. buocunre3 pubocoMmubix, TpaHcnopTHbIX U MaTpudHbix PHK. Tlonstie o Mo3zamunoi
CTPYKTYpE T€HOB, MEPBUYHBIX TPAHCKPUITAX M HUX MOCTTPAHCKPUIIIMOHHOM MPOIECCUHTE (CO3peBaHME
PHK). Masnsie sinepasie PHK, ux 6uomoruueckast posb.

buocunTes 6enkoB (Tpancnsanus). Peanuzanus renetndeckoil nHpopmanuy B GEHOTUIUYECCKHUE TTPU3HAKH,
ocymectpisemas B Hanpasinennn JJHK —MPHK —06enok (0CHOBHOM MOCTYIaT MOJIEKYISIPHON OMOJIOTHH).
T-PHK, crpoenue u ¢ynkiuu. Pubocompl. ITamnbl cuHTE3a Oelika (MHULMAIIMS, SJIOHTAINs, TEPMHUHAIIHA).
[Moctrpancnsuunonnas moaudukanus. @onaunr. KoBaneHTHBIE TPeoOpa30BaHUs PAIHUKAIOB AMUHOKHCIIOT.

Perynauus mMarpudHbIX OMOCHHTE30B. AJANTHUBHASI PETYJSLUS SKCIPECCUU T€HOB y MPO- U 3YKAPHOTOB.
OYHKIMOHUPOBAHUE OMEPOHOB, PETYIUPYEMBIX 10 MEXAaHU3MY MHIYKIIUU U PEIPECCUU.

N3menenune 6eKOBOTO cocTaBa KIETOK npu 1udPepeHImpoBKe, €ro Posh AT MEIUIIUHEI.
WMHrubuTopsl CHHTE3a HyKJIEWHOBBIX KUCIIOT U OeNKa.

MosekyssipHble  MEXaHW3Mbl T€HETHUYECKOW HM3MEHYMBOCTH. MEXaHW3MBbI yBEIMYCHHUS 4YHClIa U
pa3HooOpa3usi TEHOB B TCHOTHUIIE B XO/I€ OMOJOTHYECKOM IBONIONMU. [ €HOTHITUYECKash TeTePOreHHOCTh —
npuYrHa ToJuMopdu3Ma OCTKOB B TIOMYJISAIMKM YeJIOBEKa (BapHaHTHl TeMOTIIOOMHA, 4 |-aHTHTPUIICHHA,
IUKO3UITPaHChepasbl, TPYIIOCICIHPUICCKAE BEIIECTBA KPOBH H JIp.).

HacnenctBennsie Oone3Hu — pesyibraT 1e(eKToB B T€HOTHUIIE; MHOTOOOpa3ue U paclipoCTPaHEHHOCTb.
I'ennas umxkenepus. Texnonorus pekomOuHanTHeIX JIHK, xoHCcTpympoBanune xumepHbix mojiekya JJHK u
ux kinonupoBanue. [lomumepasnas nennas peakuust (I[TLP) m momumopdusm mIMHBI peCTPUKITMOHHBIX
¢dbparmenToB (I1/IPD) kak MeTombI M3ydYEeHHs TEHOMA TUAaTHOCTUKH Oosie3Hel. [ eHHas Tepanus.
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IIpakTH4Yeckoe 3aHATHE.
JlaGopaTopHble 3aHATHS.
JlaGoparopnas pabota «IlepeBapuBanue 6eikoB. OnpenesnieHue KUCIOT KEITyI0YHOTO COAEPKUMOTOY.

Obopyoosanue, peakmugvl. npoda Hceny0ouHO20 COKa, Cnupmoeou pacmeop Genongpmaneuna;, 1 %
pacmeop uHOUKamopa KoHeo-kpacrozo, 1 % 6o0Hvlll pacmeop anuzapuroso2o kpacuozo, 0,1 H. pacmeop
2UOPOKCUOA HAMPUs, NUNEMKU AHATUMUYecKue, OI0pPemKu, KOHU4ecKue Kouiobl.

Conepxanue 1a00paTopHOi pabOTHI:
TuTpoBaHHE KUCIIOT JKEITYTOYHOTO CONEPKUMOTO.

Jlist onpeiesieHUst KUCIOTHOCTH JKEIIyA0YHOIO COKa KUCIIOTHI XKEIIYJOYHOTO COAECPKUMOTO OTTUTPOBBIBAIOT
0,1 H. pacTBOpPOM TUAPOKCHIA HATpHs. J[J1s1 yCTaHOBJICHHS MOMEHTA MOJHOTO OTTUTPOBBIBAHHS CBOOOIHOM
COJIIHOM KHCIIOTBI U JPYIMX COCOUHEHUN IPUMEHSIOT pa3/IMYHble WHAMKATOPBI C Pa3HBIMU 30HAMHU

WuTepBansl nepexoaa OKpacku MHAUKATOPOB:

¢denondranenn — pH 8§,2-10,0;

KOoHTO-KpacHbIil — pH 3,0-5,2;

anu3apuHOBBIN KpacHbI — pH 4,3-6,3.

B kon0y HanmuMBarOT 5 M1 KeIyA0YHOTO copepKUMoro (mmpoda 1), nobasmstor 10 karens

1 % cniuproBoro pactBopa (penondranenna, 2 kar 1 % pacTBopa KOHIO-KPaCHOTO U TUTPYIOT

0,1 H. pacTBOpOM THIPOKCHMIA HATpUsl A0 Iepexoia MEpPBOHAYAIBHOTO CHHErO I[BETa B KPAaCHBIM.
KonuuecTBo mienouun, n3pacxoloBaHHONW HAa THTPOBAaHUE, COOTBETCTBYET KOJIMYECTBY CBOOOMHOMN COJISTHOM
KHMCIIOTBI U BBISIBIISIETCSI HHAUKATOPOM KOHTO-KPACHBIM.

He nmoBonst ypoBHs IIenoud B OIOpETKE OO NEpBOHAYAIBHOTO, MPOJODKAIOT TUTPOBAHME 10 TEpexoia
OKpacKd B CTOWKHMI MaJMHOBBINA 1BeT. OOIIee KOIUYECTBO IIENOUM, CUMTAsi OT €€ Ha4aJbHOIO YPOBHS B
O1OpeTKe, COOTBETCTBYET OO KUCIOTHOCTH U BBIABIISCTCS HHAUKATOPOM (peHONI(PTaTICHHOM.

B npyryto konly oTMEpHUBAIOT 5 MJT )KEITyJOYHOTO COACPIKUMOTO, T00ABISIOT 2 Karluid

1 % BoOmHOrO pacTBOpa ajaM3apuHOBOIO KPACHOTO M TUTPYIOT 0 NEpeXofa NEPBOHAYAIBHOU KEITOU
okpacku B (uoneroByto. KomuuecTBo mienouu, UCHOIH30BAaHHOW Ha TUTPOBAHUE, COOTBETCTBYET CyMME
BCEX BEUIECTB, MJAIOMIMX KHCIYI pPEaklHio, KPOME CBA3aHHOM COJITHOM KHCIIOThI, M BBISBISIETCS
MHANKATOPOM allu3apUHOBBIM KpacHbIM. Pe3ynbraTsl 3aHOCAT B TaOIHILYy.

Pesynprarel TuTpoBaHus BblpaxatoT B Ma 0,1 H. pacTBopa THUIPOKCHAA HaTpus, 3aTPAaYCHHBIX Ha
HEUTpaTU3alMI0 CBOOOAHOM COJISTHOM KHCJIOTHI M JIPYTUX KHCIOpearupyrmux coeauHeHudn B 100 moa
KEIyIOYHOTO COAEPKUMOTo (yCJIOBHBIE THUTPAallMOHHBbIE enuHuIbl). OnHa YCIOBHAs TUTpAallMOHHAs
€IMHMIIA COOTBETCTBYET KOHIIEHTPAIIUU COJITHON KUCIIOTHI, PaBHOW 1 MMOJIB/JI.

Tabnuma.
V Kemyao4yHoro coka, Ml
V 0,1 H. pacTBOpa r'uIpOKCH/Ia HATPHS, U3PACXOJOBAHHOTO HA TUTPOBAHUE, MJI

Kon-Bo THUTpanMOHHBIX €AUHUIL, MMOJIb/JT

A0 KpaCHOTO IIBETa
J0 MaJIMHOBOI'O IIBE€TA

10 (hHOJIeTOBOTO IIBETA

38



cBOOOIHAS CONIsAHAS
KHCJIOTA

oOmas
KHUCIIOTHOCTh

CBA3aHHAas COJIIHasA
KHCJII0Ta

ConocTaBUTh MOMYyYEHHBIE NIPU TUTPOBAHUM JaHHbIE ¢ HOpMOM. Crenars BBIBOA O XapaKTepe CeKperuu
KEIyIOYHOT0 COKa (TUIep-, HOPMO-, TUIIO- WM aXJIOPTUAPHUS).

JlaGoparophas pabora «KoHedHbIe TPOAYKTHI @30TUCTOTO OOMEHAY.

Peaxmuswl u 06opyoosanue: moua (npoowl 1 u 2), mouesuna kpucmaniuveckas, 10% pacmeop 2udpokcuoc
nampus, 1% pacmeop cynvpama meou, HACLIWEHHBIU PACMBOpP NUKPUHOBOU KUCIOMbI, OCHOBHOU
CMAanOapmHulil pacmeop Kpeamuuuna (cooepoicum 6 1 mn 1 me Kpeamunuma), npooUpKu, CnupmosKu,
oepoicamenu, 610pemKu, NUNEMKU, OMO31eKmMpPOKOLOPUMEMD.

Coneprxanue 1abopaTopHO paObOTHI:
Omnsit 1. buyperoBas peakuysi HA MOUYEBUHY.

Heckonbko KprCTa1ioB MOYEBUHBI TOMELIAIOT B CYXyI0 MPOOUPKY U PACILIABISIOT HA MaJE€HHKOM IJIAMEHHU.
[Ipouiecc mpomo/karOT [0 Havaia 3aTBEPACBaHMS paciulaBIeHHOW Macchl. OT HarpeToil MOYEBHHBI
OTUICTUIIETCS aMMHUak U oOpasyercst Ouyper. K oTBepcTrio mpoOUpKU MOTHOCIT KPAcHYIO JAKMYCOBYIO
OyMakKy, CMOYEHHOU Bomor. OTMeuaroT u3MeHeHre nBeTa. [lomydeHHbIi B mpoOupKe OMypeT OXJIaxaaroT,
3areM pactBopsitoT B 0,5 mi 10 % pacTtBopa ruznpokcua Hatpus U no0apisior 1-2 xarum 1 % pactBopa
cynbdara MEIH.

Omnpit 2. KonmuvecTBeHHOE OTpeieNieHre KpeaTHHINHA B Mo4e 1o 1BeTHOH peakuuu Adde (merox [lommepa).

KpearnnuH, B3auMOACHCTBYsI ¢ XHHOUTHON (POPMOI MTUKPUHOBOM KHCIIOTHI, 00Opa3yeT MUKpaT KpeaTHHUHA,
KOTOPBI B IIEIOYHOM Cpejie MpeBpallaeTcs B CBOI0 TAyTOMEPHYIO (OpMY, UMEIOILYI0 OpaHKeBO-KPACHBII
1BeT. IHTeHCUBHOCTH OKPACKH MPOMOPLHOHATbHA KOHIIEHTPAIIUN KpeaTHHIHA.

OmnbiTHasg npoOa: B MepHyIo konOy Ha 100 Ma oTMepHBalOT U3 cyToyHoro koiuuecta 0,5 mi Mmouu (mpoba
1) 1 106aBnAIOT 3 MJI HACBHIILIEHHOTO PacTBOpA MUKPUHOBOM KUCIOTHI. BerpsxuBaror u nobasinsiot 0,2 Mo
10 % pacTBOpa ruApoOKCcHIa HATPUSI.

KonTponsHas mpoba: B MepHoi kobe Ha 100 My cMemuBaroT 3 MJI HACHIIIIEHHOTO PacTBOpa MUKPUHOBOU
kuciotsl 1 0,2 mi 10 % pacTBopa ruIpoKCUIa HaTPUs, TOBOAST BOAOW 10 METKHU.
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CrannaprHas npo6a: B MepHyto kouOy Ha 100 mi HanuBaioT 0,5 MJI OCHOBHOTO CTaHJapTHOTO PacTBOpa
KpeaTMHUHA U 3 MJI HACBIIIEHHOTO pacTBOpa MUKPUHOBOM KHCIOTHL. BeTpsixuBaror u npubasisior 0,2 mi
10 % pacTBOpa ruApOKCHIa HATPUSI.

KonGe1 ocTaBisioT mpu KOMHATHOM Temmeparype Ha 10 MHHYT, mociieé 4ero MUCTUUTMPOBAHHON BOIOU
noBogAT 00beM g0 100 mur. ONTHYECKYIO TUIOTHOCTH OINBITHOM M CTaHIAPTHOW MPOO H3MEPSIOT MPOTHB
koHTponss Ha DOKe B kroBere ¢ TommmHOW cios 1 cm mpu gouHe BosHBI 510-560 HM (3emeHblit
CBETOUIIBTP) TPOTUB KOHTPOJIS.

Pacuet npousBoasT o gpopmyie:

rae

X —Macca KpeaTuHUHA B CYTOYHOM MOYe, MT;

Ccr — KOHIIEHTpaIus KpeaTuHUHA B CTaHIapTHOM mpode, MI/Mi;
Dorm — ontuyeckast INIOTHOCTh ONBITHON MPOOBI;

Dct — ontrueckasi TNIOTHOCThH CTaHIAPTHON MTPOOHI;

VeyT — CyTOUHBIN 00beM MOYH;

V — 00beM MOYH, B3STOM JIJI aHAJIN3a.

[TomydeHHbIe MaHHBIE COMOCTABUTH C HOPMAIBHBIMH BETUYMHAMHU COJCP)KAHUS KPEaTWHWHA B CYTOYHOU
Moye. B HOpMe conepkaHMe KpeaTMHHWHA B Moue y MyX4uH paBHO 1-2 r/cyt (8,8-17,7 mmonsw/cyT), y
xenmuH - 0,8-1,8 r/cyr (7,1-15,9 Mmmonb/cyT).

OmeiT 3. KomndyecTBeHHOE ompe/ielieHue aMMuaka B Mode o ManbsdarTu.

OtmepsroT B konOy 5 Mt Mouu (mpo6a 2), 100aBISIOT 25 M TUCTHITUPOBAHHON BOJIBI,

2 xarmu pactBopa (enondranenHa u tutpyor 0,1 H. pacTBOpOM THMAPOKCHAA HATPHs A0 TOSBICHHS
c1abo-po30BOl  OKpacKd. OTHM JIOCTUTAeTCs HEHTpanM3alus BEIIECTB KHCIOTHOTO —XapakTepa,
copeprkamuxcs B Moue. JloGaBmsior 2 mi popmanuHa. CMech 00€CIBEUMBACTCS BCIEACTBUE PA3TIOKEHUS
aMMMAYHBIX COJICH U MOSBJICHUS B PACTBOPE KHCIIOTHI.

Cwmeck BHOBB TUTPYHOT 0,1 H. pactBopoMm NaOH 10 po3zoBoro okpammBanusi. O0beM U3pacXxoI0BaHHOHN TTPH
MOCJICTHEM TUTPOBaHUH 1eiouu yMHOkatoT Ha 0,0017 (tutp 0,1 H. pacTBOpa aMMHuakKa) U MOJIy4aroT Maccy
aMMuaKa BO B35TOM JJisl aHanu3a oobeMe MouM. Paccunraiite, CKOIBKO aMMHaKa BBIIEIUIOCH C MOUYO 3a
CYTKH, ecli €€ cyTouHbIil 00beM 1200 mut. Caenaiite BBIBO O HAJTMYUH WM OTCYTCTBHH allM]103a.

IIpakTH4yeckHe 3aHATHA.

Bomnpocsr mist o6cyxnenus:

. Ocobennoctu 6e1KOBOro 0OMeHa. A30THCThIH 0OMEH.

. Pacmman TkaneBbIx OenkoB. PesepBHBIC OCIIKH.

. IlepeBapuBanue 6enkoB B xkenyake. [Iporeonutnueckue ¢pepmeHTh. MexaHu3M aKTHBALIUU.
. BcacbiBanue npoaykToB pacnaja OenKoB.

. [IpeBpamienue aMMHOKUCIIOT. Jle3aMUHUpPOBaHUE.

. TpaHCaMMHUPOBAaHNE AMHUHOKHUCIIOT.

. Peakmu o kapOOKCUIILHOM rpymIie.

0 3 N L LN

. OGpa3oBanue U pacnaa OMOTEHHBIX AMHHOB.

9. TokcuuHOCTH aMMHaKa. [lepBuYHOE CBA3BIBAHNE aMMHUaKa B OpraHU3Me INIyTAMUHOBOM U acriaparnHOBOU
KHUCJIOTaMHU.

10. O6pazoBanre MoueBUHBI. OPHUTHHOBBIH IIHUKIL.

11. BeiBenenune ammuaka B opMe aMMHUAYHBIX COJICH.

12. BoccTaHOBUTENIEHOE aMUHUPOBAaHUE d-KETOKHUCIIOT.

13. [1aTonoruu a30TUCTOrO0 OOMEHa: OEJIKOBasi HEAOCTATOYHOCTh. KBammopkop.
14. 'unepamunoauuypus. Ilpuunnsl, npuMepsl.

15. Pacniag XpOMOIIPOTENHOB.
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16. Cunre3 remorioOHHa.
17. O6mas cxema 6mocunTesa JJHK u PHK. OGpa3oBanue cBs3eit Mex Iy HyKICOTHIAMH.
18. ®epmentsr Ouocuntesa JJHK. benkoBsie GakTopsl.
19. OcnHoBHEbIe 3Tamnbl onocuaTesa JJHK.
20. buocunTe3 PHK.
21. IlpoueccuHr.
22. Cunte3 IHK u PHK na marpunie PHK. be3amarpuunsie cuHTE3BI.
23. Cunres 6enka. O6pazoBanne amuHoanmiI-T-PHK. ['eneTnyeckwnii kog.
24. OCHOBHBIE ATaIlbl CUHTE3a OeKa.
25. Ilepenoc 6enka uyepes MemOpansl. [TocTTpancisimonHas Mmonudukaiys Oenka.
26.Perynsnus cunTe3a Oernka.
3ajaHus 1J151 CAMOCTOSITEJIbHOM PadoThI.
3apanus AJ51 cCaMOCTOATEIbHOM PadoThlI.

1. Hamncatp peaximn Je3aMHUHUPOBAHUS AMHHOKHCJIOT: rIyTamara
(OKHCTHTENIbHOCIE3aMUHUPOBAHKE) U CepUHA (HEOKUCTUTEIBHOE IE3aMUHUPOBAHHE).

2. Hamumcath peaknuio HENpsSMOe €3aMUHUPOBAHHE, KOTOPOW IMOABEPraroTcs OOIBITHHCTBO
aMUHOKHCIIOT, OTHOCSIIEWCS K TPaHCAMUHUPOBAHUIO C d-KeToryTaparoM ¢ 00pa3oBaHUEM
riyramara TMpH  ydacTuu  (epMeHTa TpaHCaMUHa3bl, KO(PEepMEHTOM KOTOpBIN  sBIsETCA

3. Hanucarp peakiuio JeKapOOKCHIMPOBAHUS aMUHOKHCIIOTHI TUCTUIMHA C ydacTHeM (epMeHTa —
THCTUAMHICKapOOKCHIIA3bl ¢ HA3BaHHEM KOHEYHOTO MPOIYKTA.

4. HanncaTh MCTOYHUKH U CHIOCOOBI 00E3BPEKMBAHUS aMMHAaKa B pa3HbIX TKAHAX: MEYEHb, MO3T U
JOPyTrye TKaHU, MBIl U KUIICYHUK, [I0YKH.

5. Hamucare CTpyKTypHBIMH (opMydamMu OHOCHMHTE3 MOYEBHHBI B OPHHUTHHOBOM LIUKJIE
Kpebca-I'enzenelita ¢ ywactuem 5  ¢epmenroB: ElI — kapbamoundocdarcunraza; E2 —
opHUTHHKapOamomntpancdepasza; E3 — aprunnnocykiunarcunTtasa; E4 — aprunnHocykiunariumasza; ES —

6. Hanucarps xumuueckoe crpoenue JIHK u PHK, ¢ Ha3BaHneM XMMUYECKUX CBSI3€M, MOAAEPKUBAIOIIUX UX

CTPYKTYDPY.
7. Hepqu/ICHI/ITB H606XO,Z[I/IMBIG KOMITIOHCHTBI JIs1 OCYHICCTBJICHUA IIATH OCHOBHBIX 3TaIlOB OMocHHTE3a

Oenxka:

1) akTHBaIMsT AMUHOKHCIIOT;

2) MHULIAAITUS TTOJTUTIISTITUITHON 11eTIH;

3) snorarust TpaHCIISINH;

4) TepMuUHALUS TPAHCISALUN;

5) cBOpauMBaHME MONHUICTITHIHON 1NN U MTPOIIECCUHT

8. Ha3BaTh cBOMCTBa, KOTOPBIE XapaKTEPHBI JIJIs1 OMOIOTUYECKOTO KOAA.

9. YrnyOneHHO N3yYuTh MaTepuall TEMBI.

10. [ToAroToBUTHCS K YCTHOMY OIPOCY, TECTUPOBAHUIO, PEILICHUIO CUTYAllMOHHBIX 33]1a4.

Tema 8. Bzaumocssi3p npoueccoB 00MeHa BellecTB B Opranusme. bBuoxumusi ropMoHOB.
Jlexknus.
Jlekuus-Busyanusanus.

T'opmoHanbHast perynauus Kak CpeAcTBO MEXKJIETOUHOM M MEXKOPTaHHOM KOOpAMHALMKA OOMEHa BEIIeCTB.
OCHOBHBIE CHCTEMBI MEKKJIETOYHOW KOMMYHUKALIUU: SHIOKPUHHAS, TapaKpUHHAsI, ayTOKPUHHAS! CUCTEMBI.
Knaccudukanus ropMoHOB IO MecTy 00pa3oBaHMsl, 10 MEXaHHU3MYy JAeicTBus. Ponb ropMoHOB B cucTteMe
perynsuuu Metadonu3ma. KineTku- MUILIEHU U KJIETOYHbIE PELETITOPhI TOPMOHOB.
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T'opMonsbI runoTanamyca: TMOepuHsbl 1 cTaTuHbl. [opmonsl runodusa, [IOMK kak npenmecrsennuk AKTT,
B-JIMMIOTPONIMHA, SHAOPPHUHOB. CTpoeHHe U OHOJOrMYECKas pojib Ba3ONPECCHMHA M OKCHUTOLMHA.
Honoconepxamiye ropMOHBI, CTPOSHHE U GHOCHHTe3. V3MeHeHHe 0OMeHa BEIECTB MpH THIIEPTUPEO3E U
THIIOTHPEO3e. [ OpMOHBI MOHKETYJOUHOM Kene3bl. CTpoeHne, MEXaHU3M JCUCTBUS MHCYIMHA, TIIIOKAaroHa.
buocunres u pacnaa agpeHanuHa. [OpMOHBI KOpBI HAJIMOYEYHMKOB: MHHEPAJIO- M TIIOKOKOPTHKOMIBL.
[TonoBbIE TOPMOHBI: CTPOCHHE, BIMSHHE Ha OOMEH BELIECTB M (PyHKIMM TOJIOBBIX XKeJe3, MaTKu U
MOJIOUHBIX jkene3. [opMoH pocTa, cTpoeHue, QyHKINH.

Perynsmus cuHTe3a W CEKpelMd TOPMOHOB MO MEXaHU3My OOpaTHOM CBs3M. [Wrep- W THNONpPOAYKUHUS
ropMoHOB. M3MeHeHns metabonusma. BozpacTHble 0cOOEHHOCTH rOPMOHAIBHON PETYIISIIUH.
B3aumonpeBpamienus OenkoB, >XKUPOB, yrieBonoB. KiroueBble MeTaOOMUTHI: TMIOK030-6-hocdar, TIBK,
anetTmi-KoA. Perymsinus sHepreTuueckoro Metabonu3ma, pojib HHCYIMHA U KOHTPUCKYJISIPHBIX TOPMOHOB B
obecriedeHnn romeocTasza. Pons HHCYIMHA, TITIOKOTaHa, apeHaInHa, KOPTU30Jia B PETYISALUN MeTa0oIn3Ma
O€JIKOB, KUPOB, YIIIEBOJOB P HOPMAJIHHOM IMUTAaHUU U TOJ0AaHUH. VI3MEHEeHHsI TOPMOHAIBHOTO CTaTyca u
MeTtabonu3ma mpu caxapHoM jauabere. [laroreHe3 OCHOBHBIX CHMIITOMOB CaxapHOTo Juadera.
Juabetnyeckast koma. Ilarorenes mo3qHUX OCIOKHEHUI caxapHOro auabdera(Makpo- ¥ MUKPOAHTHUOMATHH,

IIpakTnyeckoe 3aHsATHE.
JlabopaTopHble 3aHATHSA.
JlabopatopHas pabora «bHOXUMHST MOYN.
Obopyodosanue, peakmugvl.moud, KoHy. azomuas xucioma, peakmue Cerusanosa (pacmeop pe3opyuna 6
12% conamoii kucnome); peakmug Jlapuonosgou, 0,2 % pacmeop HuHeuopuHa 6 cnupme, HACHIUEHHOM
IO/TA; mecm-nonocku « DIAPHANY,; npobupku, nunemxu,; 800aHasi OaHs, cmaxkanvl xumudeckue Ha 50 mi.
Coneprxanue 1abopaTopHO paObOTHI:
OmnesiT 1. BeisiBnenue gppykro3ypun npodoit CenuBaHosa.

MeTton ocHOBaH Ha MpeBpalieHUH (PYKTO3bl MPU HArpPEBaHWW U B MPHUCYTCTBUHM COJSHOM KHUCIIOTHI B
TUIPOKCUMETUIPYpPYpos, KOTopelii KoHaeHcupyercsa ¢ pezopunHoM (0,05 % pactBop B 20 % comnsiHOM
KHCJIOTE), 00pa3ysl COeIMHEHNE KPAaCHOTO IIBETA.

B mpoGupky nammBaior 1 mn peakruBa CenmuBaHOBa (pacTBOpP pe30pLMHA B COJSIHOM KHUCIIOTE) H
no0aBisiroT 2 mMi Mouu. IIpoOupky HarpeBaroT B BOASHOW OaHe m0 3akumnanus. OIEHKY MPOU3BOLST B
MOMEHT 3aKHIIaHHS, MPH OoJiee IIUTEITFHOM HArPEBAHUU IOJIOKUTEIBHYIO PEAKIUI0 MOXET Iarh U
OmnpiT 2. ITomyKOTMYECTBEHHBIM METOJ OINPEIEIICHHS IVIIOKO3bl U KETOHOBBIX T€1 B MOYE C MOMOIIbIO
TECT-TI0JIOCOK.

Tect-nonocku « DIAPHANY» npuMeHstoTCs U151 SKCIIPECCHOTO aHAJIN3a COACPKAHUS MIIOKO3bI U KETOHOBBIX
Ten B moue. OrnpenelieHHe TIIOKO3bI OCHOBAaHO Ha ()epMEHTATUBHOHN (TITFOKO3a0KCHa3a/TIEPOKCHIA3a)
peakuuu, TecT cneuuduyueH Ui MIOK03bl. MUHUMAIbHOE KOJUYECTBO IVIIOKO3bI, KOTOPOE MOXKET OBbITh
HOpPMAaJIbHO BBIAENIEHO MOYKaMH, OKPAIIUBAET JUATHOCTUYECKYIO 30HY B 3€JICHOBAThI OTTEHOK, KOTOPHIi
Ha JTHUKeTKe o0o3HaueH «normal». B ocHOBe ompeneneHus KETOHOBBIX TeNl JIKUT peakuus Jleramns
(cmoco606HapYKEHUSKETOHOBBIXTEIIBMOYEHIIUIPYTOMKHUIKOCTUIIONOABICHUIOKPACHOTOOKPAIIMBaHUs B
MPUCYTCTBUHU HUTponpyccunanarpus). [I[poda 3HaYMTETbHO YyBCTBUTENBHEE K AllETOYKCYCHON KUCIIOTE,
yeM K anetony. C b-ruipokcuMacissHON KUCIIOTON TeCT peakiuu He AaeT. [[BeTHas mkana cpaBHEHUS Ha
ATUKETKE OTPa)KaeT KOHIIEHTPALUIO alleTOYKCYCHOU KUCIIOThI B MOYE.

HanuBaror HeOosblIoe KOJIMYECTBO HCCIEAYEMOM MOYM BCTakaHYWK. [lorpykaioT TecT-TOJOCKY B
UCCIIETyEMYI0 MOUYy TaK, YTOOBI MOJHOCTHIO CMOYUTh M HIKHUN U BepXHHM MHIMKaTOphl. HemesmieHHO
U3BJIEKAIOT TIOJIOCKY M3 MOYH, KJIAAyT TOpu30oHTaiIbHO. Yepe3 1 MUHYTY Mo HamOOJbIIEMY COBIAICHHUIO
[BETA WHJIWKATOPOB C IIBETHOM IIKAJON OPUEHTUPOBOYHO OINPEAEISIIOT KOHLEHTPALUIO IIIOKO3bl M
KETOHOBBIX TEJ B MOYE.

OmeiT 3. Onpenenenue O6enka B Moue npoodoii ['emtepa.

B npobupky nomemaior 1 M KOHIEHTPUPOBAHHON a30THOM KHMCIOTHI M OCTOPOXKHO M3 IHIIETKH, CITyCKasi
M0 CTEHKE MPOOUPKH, HacIauBaroT Mouy. [Ipoba ¢ KOHIIEHTPUPOBAHHOM a30THOW KHCIOTON UyBCTBUTEIbHA
- oHa otkpsiBaet a0 0,033 r/n Genka.

OmeiT 4. TlomyKoaMYeCTBEHHOE OMpeeieHrue Oeaka B Moue IO METOAy pasBelneHus (MeTon
bpann6epr-Pobeprc-CTonpHUKOBA).
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DKCNEePUMEHTAIBHO YCTAHOBIIEHO, YTO €CJIM MPHU B3aUMOACHCTBUU CJIOS @30THOW KHCIIOTBI U CJIOS MOYH
oOpa3oBaHKe OETKOBOTO KOJIbIIA MPOU30UICT MEeXKAY 2 U 3 MUHYTaMH, TO B JaHHOU Moue copepxkurcs 0,033
/11 Oernka.

B nmpobupky nmomeniator 1 M peaktuBa JIappOHOBON M OCTOPOXKHO 1O CTEHKE MPOOMPKU HAIMBAIOT TaKOE
&e KonuuecTtBo Mouu. [Ipu paccMoTpeHun Ha TeMHOM (POHE MOSIBICHHE TOHKOTO OEJTKOBOTO KOJIbIA MEXIY
2-# u 3-i1 MUHYTaMUu Ha TPaHUIIE JBYX KUAKOCTEH yka3bpiBaeT Ha Hamuuue B Moue 0,033 r/nm Genka. Eciam
KOJIBIIO TMOSIBJIIETCS paHbllle ABYX MUHYT IOCJE€ HACJIOCHUS, MOUY CJEIyeT pa3BecTH BOJOW U MPOU3BECTH
MOBTOPHOE HAaCJIOEHUE pa3BeieHHOM Moun. [Ipu 3ToM moadOuparoT Takoe pa3BeieHUe MOUH, IPU HACIOCHUU
KOTOPOM KOJIBIIO 00pa3yeTcss MexXay 2-il u 3-if MmuHyTamu. Eciu KonbIio uMeeT HUTEBUIHYIO GopMy, MOTY
HY>KHO pa3BeCTH B 2 pa3za, IpH MHUPOKOW (Gopme Kojblia - B 4 pa3a W IMPU KOMITAKTHOU ¢opme - B § pas.
KomuuectBo 6enka Beraucisitor myteM ymMmHOKeHHUs 0,033 /71 Ha cTeneHb pa3BeICHMS.

PacueT konmuuecTBa Oeyika B 3aBUCUMOCTH OT pa3BE/ICHUSI MOYH TIPE/ICTABICH B TAOIHUIIE.
Tabmuna.
O0beM MOYH, MJI
OO0BbeM BOIBI, MIT
KparHocts pasBeneHus

Konnenrpamus Oenka, 1/1

0,132
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0,165

OmeiT 5. KauecTBeHHOE OOHApYy)KEHHWE aMUHOKHCIIOT B MOYE.

JUig ompeneneHuss B MOYE AMHUHOKHCIOT HX CIEAYET BBITECHHUTh W3XENATHBIX KOMIUIEKCOB IIyTEM
N00aBNeHUsT KOMIUIEKCOHA - JMHATPHEBOM CONMHM ATHICHIMAMHHTETpaykcycHou kucinotel (DTA).
OcBoOOAMBIINECS] AMUHOKHCIIOTHI PEarupyloT C HUHTUAPUHOM.

K 0,5 M mouu go6asistor 0,5 mi 0,2 % pacTBopa HUHTHAPUHA B CIIUPTE, HACKIILIEHHOM

OJITA. Conepxumoe MpOOUPKH HArPEBaIOT.

IIpakTH4yeckue 3aHATHA.

Bomnpocsr nist o6cyxnenus:

. XuMHueckas mpupoja U Kiaccu(ukarysi TOpMOHOB.

. MexaHu3M OeiCcTBUS TOPMOHOB.

. TopmoHBI runodu3a u ux BIUsSHUE HA OOMEH BELIECTB.

. TOpMOHBI TOKENYA0UHOM JKeIe3bl, CTPYKTYpa U UX OUOJIOTUYECKas POIIb.

. TOpMOHBI IUTOBUTHOM 7Ke€JI€3bl, CTPYKTYpa U UX OMOJIOTHYECKas POJIb.

. TopMOHBI MO3rOBOTO CJI05 HAATIOYEYHUKOB, CTPYKTYpa, POjib B OOMEHE BEILIECTB.

. TOpMOHBI MapauTOBUIHON jKeJIe3bl, XUMHUUECKOE CTPOCHHE, UX POJIb B 0OMEHE BEIIECTB.
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. buonoruueckas posib 1 CTpyKTypa TOPMOHOB KOPKOBOTO CJIOSI HA/IMOYEUYHUKOB.

9. IlonoBbIe TOPMOHBIL: CTPYKTYpa U OMOJIOTHYECKAs POIIb.

10. B3auMocBsi3b TIpo1IeCCOB 0OMEHa BEIIECTB B opraHu3Me. Poiib TOpMOHOB B peryisiiuu 0OMeHa BEIIeCTB.
11. Perynsiuus oOMeHa yIieBOAOB, )KUPOB M aMUHOKUCIIOT MPH YYaCTHH MHCYJIMHA, TIIIOKOTaHa, aJipeHaInHa

12. 3aboneBanus, CBsI3aHHBIC C HAPYIICHUEM TOPMOHAIBHOM PETYIALUU 0OMEHa KUPOB, YIJIEBOJOB U aMHHO

13. OcHoBHbIE MPOSIBIIEHUS caxapHOro nuadera. buoxummueckrue N3MEHEHUs! B OpraHu3Me.
14. '3meHeHus oOMEHa BEIIECTB MPH TOJI0JaHUH.

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
3amaHus 1J1sl CaMOCTOSITE/IbHOM PadoThlI.
1. M3BecTHO, YTO TOPMOHBI MOTYT OCYLIECTBJISTH CBOE JEHCTBHE KAaK 4epe3 BHYTPHUKIETOUHBIE
pELeNTOPBl, TaK M Yepe3 peleNnTophl, PacloioKeHHbIE Ha MOBEPXHOCTH KJIETOYHOH MemOpanbl. B
KaKoM cllyyae ropMOHaNbHBIN 3 ekt HacTynaeT OpicTpee? C uem 3To cBsA3aHO?
2. Hammucars npencraBuTENeH TpeX KIACCOB TOPMOHOB: MENTHIHBIC, aMUHBI U CTEPOUIHBIE.
3. HamucaTth ropMOHBI, CEKpPETUPYEMBIE TMIIOTATIAMYCOM — 3TO CPAaBHHUTEIBHO KOPOTKHE NENTHUBI,
cozeprkaime ot 3 10 15 aMUHOKHCIOTHBIX OCTAaTKOB M YKa3aTh UX OCHOBHBIE (DYHKIIWU.
4. Hanmcath TOpMOHBI, CEKpeTHUpyeMble MepeaHeld U 3aaHel aonedl runodusa, ¢ yKa3aHuHeM HX
MOJIEKYJISIPHON MaccChl.
5. AnpeHalMH BKJIIOYAaeT KacKaJ YCHUJIEHHMS B KJIETKax ImeueHU. CBs3bIBAHME HECKOJIBKUX MOJIEKYJ
aJipeHaJMHa CO  CHeUM(UYECKMMH  pELENTOpaMH  Ha  IOBEPXHOCTH  KIETKH  HMHUIHMHPYIOT
MOCIIEIOBATEILHOCT (DEPMEHTATUBHBIX PEAKLUH, B pe3yJbTraTe KOTOPHIX B KPOBb BBIOpPACHIBAETCS OYEHBb
OoyibIIIOE  KOJIMYECTBO INIOKO3bl. Hamummre mnocnenoBaTelbHOCTh 3THX (EPMEHTATUBHBIX peakuui,
HauMHas ¢ JedctBus BHemHero ummyinbca Ha [HC, koropas uHAynupyeT MO3rOBO€ BEIIECTBO
HAJMNOYEYHUKOB B KOHEYHON CTAaJUU TOr0 KaCKaJHOTO IPOLECCa MIIOKO3bl U3 KJIETOK NI€YEHH UHTEHCHUBHO
IIOCTYIAIOT B KPOBb.
6. YrmyOneHHO U3yYUTh MaTepra TEMBI.
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7. I1oAroToBUTHCS K YCTHOMY OIIPOCY, TECTUPOBAHUIO, PEILICHUIO CUTYallMOHHBIX 3a/1a4.

Tema 9. MuHepabHbBIN H BOZHO-COJICBOI 00MeEH.

Jlexknus.
Jlekuus-Busyanusanus.
MuHepaabHBII ¥ BOMHO-COJIeBOM OanaHc. DyHKIMU Boabl B opraHusMe. OCHOBHBIC 3JIEKTPOJIUTHI
Ouonornueckux xKuakocteil. Perymsuus BomHo-coineBoro oOmeHa. (DyHKIMM MOYEK: 3KCKpeTopHas u
MoueoOpa3oBareibHas, TOMOOCTETUYECKas, MeTaboanueckas, HHKpeTopHas. [Ipouecc oOpa3oBaHus MOUH.
Kpurepun oneHku kiryooukoBoW GuiabTpanuu( KIMPEHC KpeaTWHWHA W WHCYJIWHA). MOoJeKyIsipHbIe
MEXaHH3MbI peadCcopOIMK U CEKPEIUH B MOYEUHBIX KaHalblax. O0mue cBoiicTBa u cocraB Mouu. CyTouHas
OKCKpEIMsl MOUEBHMHBI, aMMHaKa, KpeaTMHHHA, MOYEBOW M THIIYPOBOM KHCIOT, 0€3a30CTUTHIX
OpraHWYEeCKHX Be3eCTB, MUHepanbHBIX HOHOB (Na+, K+, Cat+, Mg2+, Cl-, HCO3-, dbocdarsl, cynbbarsr).
[TaTonornueckre KOMIOHEHTHI MOYHM — KpOBb, OENIOK, TIIIOKO3a, KETOHOBbIE Telia, MOp(UPHUHBI, KETIHbIE
MMATMEHTBI, IPUYUHBI TOSBIEHUA. KTMHNYecKkoe 3HaueHNe MPOBEACHUS aHAJIN3a MOYH Y IETEH.
Ponp mouek B perynsluu KMCIOTHO-OCHOBHOTO PaBHOBECHsS, OCMOTHYECKOIO AABJICHUS JKUIKOCTEH Tena,
BOJHO-DJICKTPOJIUTHOTO ©OajaHca, apTepHajbHOrO MIaBJICHHS, INPOLECCOB HpuTpornossa. CrpoeHue u
¢dbyHkuu BaszompeccuHa. CucreMa pEHUH-aHTHOTEH3MH- albJOCTePOH. bHOXMMHUYECKHEe MEXaHU3MBI
BO3HMKHOBEHHUS TIOYEYHOW THUIEPTOHUM, OTEKOB, Jeruaparanuu. KamiukpenH-KUHUHOBAas CHCTEMa.
B3aumocCBs3b PEHMH-aHIMOTEH3UH-AJIBJOCTEPOHOBON M KAJNIMKPEMH-KMHUHOBOM CHCTEM. ATpHalbHbIN
HaTPUIMYpPETUYECKUHN MENTUN.
Jlekuus-Busyanuzanus.
Metabonu3Mm Kajbius U pocdopa B opraHuzmMe B3pocioro u pedeHka. Posib TopMOHOB B perynsnnu oOMeHa
KanpIust U GocdaroB (MaparropMoH, KadbIIUTOHUH U KalbuuTpuon). CTpoeHne, OMOCHHTE3 U MEXaHU3M
NEeNCTBUS KanbIUTpHoia. [[puunHbl ¥ pOsIBACHUS, TUIIO- U TUneprnaparupouanzMa. Ocrteonopos.
KneTky KOCTHOM TKaHHM — OCTEOO0JIACTEI, OCTEOINUTHI, OCTEOKIACThI. XUMUYECKHH COCTaB KOCTHOM TKaHH.
Heoprannueckue komnoneHtsl. Opranndeckuii marpukc. @opmuposanne xoctu. [Iporecc occudukammm.
Pe3opOrust kocTHOM TKaHu. DAaKTOPHI, BIUSAIONIFE HA META0OJIM3M KOCTHOW TKaHHW: TOPMOHBI, (DEPMEHTHI,
BuTaMUHBI. OCHOBHBIC TPYIIIBI 00JIe3HEH KOCTEH.

IIpakTnyeckoe 3ansATHE.
JlaGopaTtopHoe 3ansiTHE.
Bomnpocsr mst o6cyxnenus:
1. MuHepanbHbIi U BOAHO-cOJIeBOM 00MeH. DyHKIMK BOAbI B opraHu3me. OCHOBHBIE MapaMeTphl KUAKOH
Cpebl OpraHu3mMa.
2. XUMHYECKUH cOCTaB M (PU3UKO-XMMUYECKHE CBOMCTBA MOYH B HOPME.
3. XuMuueckuii cocTaB W (HU3UKO-XUMUYECKHE CBOWCTBA MOYM TPHU TNATOJOTHHU. J[MarHocTudeckoe
3HAYECHUE.
JlaGopaTopHble 3aHATHS.
JlaGoparopHnas pabora «MuHepanbHbIi o0MeH. OrmpeneneHre HeopraHudeckoro ¢gocdopa B CHIBOPOTKE
KPOBHU IO BOCCTAHOBIIECHHIO (pochHopHO-MOTHOAEHOBON KUCIOTH».
Obopyoosanue, peakxmussi: cvleopomia Kposu, 10 % pacmeop mpuxiopykcychoil kuciomsl; 5 % pacmeop
monuboama ammonusi 8 5 H H2504 ¢ oobasnenuem 0,5 % pacmeopa ackopbunogou KUCiomsl; pacmeop
IUKOHO2EHA; CMAHOAPMHBLU pAcmeop oucuopogocghama Kanus, npueomosieHHslll U3 OCHOBHO20 PACmMeopa
oueuopogocpama xanus u cooepocawuti 0,02 me gocgopa 6 1 mn;, npobupku, nunemxu,yeHmpugyea,
gomosnexmpoxoropumemp.
Conepxanue 1a00paTopHO pabOTHI:
J11s1 IPUTOTOBJICHHMSI OTIBITHOM MPOOBI K 1 MJI CBIBOPOTKH KPOBH MPUOABIISIOT 4 MJT TUCTUJUTHPOBAHHOMN BOJIBI
5 mn 10 % pacTtBopa TpPUXIOPYKCYCHOM KHUCIOTHL. Bbimamaer ocagok OenkoB. Yepes 10 muHyT
uentpudyrupyiotr npu 3000 06/mun. B Teuenue 10 munyt. K 5 mn uentpudyrara nobasustor 1 mi 5 %
pactBopa MmoiubaaTa ammMoHus, 0,2 M1 pacTBOpa 3MKOHOTEHA U 1,8 MJT TUCTHIITTUPOBAHHON BOJIBI.

Konmpons 2omoeam oo0unoeépemenno ¢ onvimnoui npoooi. K 2,5 mn mpuxnopykcycHou Kuciomwl
npunueaiom 2,5 mi 600wl, 1 ma pacmeopa monudooama ammonus, 0,2 ma pacmeopa 3uixkonozena, 1,8 mu 6



[Tpobupku ocraBisiior Ha 20 MUHYT NPH KOMHATHOH Temmepatype. Kamubpyror ¢orosnexTpokonopumerp
0 KOHTpPOJIbHOW mpoOe mpu anuHe BoiHBI 630-690 HM (kpacHbIl cBeTOMWIBTP). 3aTeM H3MEpPSIOT
OINTUYECKYIO TNIOTHOCTD OIBITHOM MPOOBHI.

KonnenTparuto Heoprannueckoro dochopa B KpOBU OMPEILISAIOT MO KATHOPOBOUHOMY T'paduKy.
Ilocmpoenue kanuoposounozo zpaguxa: u3 cmaHoApmMHOZ0 pPAcMEOpa 20MOGANM pa3éedeHus, Kax
YKazano 6 maonuye, ocmagnaom nHa 20 munym. 3amem uzmepaiom ONMUYECKYIO NIOMHOCHMb 6CeX
npoo. Ha ocnosanuu nonyueHHwvIX OAHHBIX CMPOAM KAJAUOPOGOUHBL 2pahuK, OmK1a0bvleas HA OCU
OpOouHam Haii0eHHble 8eTUYUHBL ONMUYUECKOU NJIOMHOCHU, d HA OCU ADCUUCC - COOMEEMCMEYIOUUe UM
Konuyecmea ocghopa.

Tabmuma. CoctaB cMecelt 111 KaTMOPOBOYHOTO rpaduka.

Ne
IPOOUPKH

CrangapTHbIil pacTBOp, MJI

PacTtBOp TpuXIIOpyKCYyCHOI

KHCJIOTHI, MJI

PactBop

MOJIHOIaTa aMMOHUS, MJI

PactBop

SMKOHOI'€HA, MJI

JuctrimupoBaHHas BOAA, MII

Conepxanue dochopa B mpode

M

Mr%

1

0,5
2,5
1,0
0,2
3,8

0,01
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1,0

2,5

1,0

0,2

3.3

0,02

2,0

2,5

1,0

0,2

2,3

0,04

3,0

2,5

1,0

0,2

1,3

0,06

12
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4,0
2,5
1,0
0,2
0,3
0,08

16

JlaGopatopnas pabora «MuHepanbHbIii 00MeH. OnpeneneHne Kaablus B CBIBOPOTKE KPOBU MO METOAY [I€
Baapna».
Obopyoosanue, peakmugvl: Cbl8OPOMKA KPOBU, NPOOUPKU, HACLIUEHHbIL PACmeop oKcaiama
ammonus; 2 % pacmeop euopokcuda ammonus; 1 n cepuas kucioma, 0,01 n pacmeop nepmaneanama
Kanus, nunemku, 600sHas 0Oawns, cmaxkawvl xumudeckue Ha 50 ma; unvmposanvnas Oymaea;
[MpuHIMIT MeTOAa: KalbLUK OCAXKIAIOT M3 CHIBOPOTKH OKCajJaroM aMMOHUs (0e3 MpeaBapUTeIbHOTO
ocaxk/ieHus: OeKa) B BUAE OKcallaTa KaJbIUsA. JTO COCTUHEHHE PACTBOPSIOT B CEPHON KUCIIOTE, IPH ITOM
OCBOOOKIAeTCs IIaBesieBasi KUCIOTa B KOJIMYECTBE, SKBUBAJIICHTHOM COJICPKAHUIO KaJbIUS B CHIBOPOTKE.
KonmudecTBO 0CBOOOMMBIINXCS OKCAJIATOB OMPEACITSETCS MyTeM TUTPOBAHUS TepMaHraHatoMm kamus. [lo
KOJIMYECTBY MOIIEAIIET0 Ha TUTPOBAHHUE MEPMaHraHaTa Kajaus pacCUUTHIBAIOT, KAKOE KOJIMYECTBO KaJIbLIMS
OBLIO CBSI3aHO IIABEJICBOM KHCIOTOM.
Xoxa paboTel: B IEHTPUDYKHYIO TPOOUPKY OTMEPUBAIOT 2 MJI TUCTUTMPOBAHHOW BOjbI. [IprmBaroT 1 M
CBIBOPOTKM KpOBH. 3areM [00aBisSIOT TOYHO | MJ OKcajlaTa aMMOHHS (HACBIIIEHHOTO pacTBOpa) H
OCTaBJAIOT CTOATh Ha 10 MuH, mociie vero HeHTpuyrupyroT S5 MuHYyT. OkcanaT Kaiblus 0Opasyer
TUIOTHBIA Oenblii 0caZoK Ha JHE MpoOupkH. JKUAKOCTH HaJ OCAJAKOM CIHMBAIOT, ONPOKHUABIBASL MPOOUPKY,
Kpasi o0TupaoT GuasTpoBasibHOM Oymaroii. Ocaiok IpoMBIBaIOT, 100aBiss B mpoOupky 4 mi 2 % pactBopa
TUIPOKCHAa aMMOHUS. JlJig Jydiero OTMbIBaHUSI OCaJO0K BHOBb HEeHTpuUdyrupyror 5 mMunyT. CiuBaroT
aMMHaK ¢ 0CaJika M HaJIMBAIOT B TPOOUPKY 2 Mt 1 H. cepHOU KUCIOTHI. OCaZoK pa3MeNInBalOT CTEKISHHON
najgoukoil. bepyT eme ogHy mpoObupky ¥ HaJMBAarOT 2 MiI | H. CepHOM KHUCIOTHI (KOHTPOb). [IpoOupku
MOTPY’KAIOT HA 2 MUHYTHI B KUIIAIILYIO BOJsIHYIO OaHro0. [opsumit pacTBop TUTPYIOT u3 MUKpoOropeTku 0,01
H pacTBOPOM I[E€pMaHraHata Kajdsg [0 TOSBICHHsS OJeHO-PO30BOrO OKpAIMBAaHUS, HCUE3AIOIIETO B
TEUEHHE MUHYTHI.
Pacuer koHIIEHTpaIiK Kanblvs (MOJIB/JT) TIPOBOTUTCS IO (hopMyIe:

, T1Ie
Vom — 06beM pacTBOpa MepMaHraHaTa Kajius, MOMEANINA Ha TUTPOBAHHUE OIBITHOM MPOOHI;
VK — 00beM pacTBOpa NepMaHTaHaTa Kajwusl, MOMIEANNNA Ha TATPOBAHUE KOHTPOJIILHON TTPOOHI;
0,005 — ko3 punment nepecuera.

IIpakTH4yeckue 3aHATHA.

Bomnpocsr mist o6cyxnenus:

1. Ponp novek B noazep:kannu nocrostiersa pH.
2. Metabonmunueckast GyHKIUS ITOYECK.
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3. Ponb moyek B peryisiiiiy BOAHO-COJIEBOTO 0OMeHa opranusma. BasonpeccuH.

4. Cucrema pEHUH-aHTHOTEH3UH-AJbJOCTEPOH. bHOXMMHUYECKHE MEXaHU3Mbl BO3SHUKHOBEHHSI MOYEYHOM
TUNIEPTCH3UH.

5. KannukpenH-KMHUHOBAs CUCTEMA.

6. ATpuanbHbIi HATPUIYPETUUECKUM NENTU,.

7. O6mas xapakrepuctuka GpochopHO-KaIbIIUEBOTO0 0OMEHA.

8. TopMoHBI, perynupyrone oOMeH Kanbiius U (ocdopa: maparropMoH, KaJbIUTOHHWH, KaJbIIUTPUOIL.

Crpykrypa, peryisuus.

9. Hapymenue ¢pocdopHo-KkanbpIpieBoro ooMeHa. ['umno- u runepmnaparupeos.

10. Paxut.

11. Xumudeckuii cocTaB KOCTHOW TKaHH.

12. ®opmupoBanue KocTi. MeTadon3mM KOCTHON TKaHH.

13. Xumudeckuii cocTaB KaubIIMHUPOBAHHOW TKAaHH, YIacTBYIOIIEH B popMupoBaHHH 3y0O0B.
3ajanus 1J151 CAMOCTOSITEIbHOM PadoThlI.

3apanus AJ1s1 CAMOCTOATEIbHOM PadoThlI.

1. T'opmoHanpHas perymnsius BOIHO-cojeBoro oomena. Ctpoenne u GyHKIUM BazonpeccuHa. HecaxapHsrii
nuader.

2. OyHKIIMOHUPOBAHNE PEHUH-aHTHOTTEH3UHOBOM cucTeMbl. CTpoeHHe U (PYHKIIMH aJIbI0CTEPOHA.

3. buomorunyeckas poyiib BaXXHBIX OWOTEHHBIX 3JEMEHTOB B OpraHMW3ME YENOBEKa: KaJbIUWA, MarHui,
docdop, HaTpuil, Kaui, cepa, XJIop, Mapranell, KoOaIbT, KPeMHHIA, Kele30, M/, [IMHK, CEIICH.

4. CocTaBuTh TA0NHUILY 110 CPEAHEMY COACPKAHUIO OCHOBHBIX KaTMOHOB(HATPHM, Kaaui, KaJblUi, MarHui)
MMOJIb/TT B OpraHax, TKaHAX U KUJIKOCTSAX TeJa YEeJIOBEKa: MO3T, Cep/lle, JeTKe, eUeHb, MOYKH, MBIIIIIIHI,
SPUTPOIUTHI, CHIBOPOTKA KPOBH, TUM(a, JIMKBOP, MOUA, )KETYIOUHOE COIep)KaHKe, TIOT.

5. Hammucatp B Buze cxemsl Ononiorudeckoe aericteue maparropmona(IITI") Ha ocHoBe ero (hyHKIINIA:

1 — cTuMynupyeT MOOMIIM3AINIO KAJTBIIUS UX KOCTH;

2 — cTUMYIUpPYET peabcopOIIHI0 HOHOB KallbLIMs B JUCTAIBHBIX KaHAJIbIaX MOYEK;

3 — akTHBHpYyeT 00pa30BaHUE KAJIBIIMUTPUOJIA B MOYKAX, YTO MPUBOAMUT K CTUMYISINK BcackiBanus Ca2+ B
KHUIIIEYHUKE;

4 — MOBBIIIAET KOHIEHTPALMIO KaJIbIHS B MexKIeTouHo skunkoctu (MKIXK), Topmosut cekpennto ITTT.

6. Hamucars cxemy cHHTe3a KaJbLUTpUOJIIa B BHUAE CTPYKTYPHBIX (OpMYyT C ydacTHEM Kak
He(epMEHTATUBHBIX PeaKkuil, Tak U (pepMEHTATUBHBIX PEaKIuil.

7. CocTaBbTe CXeMy B3aMMOOTHOIIICHHUI MapaTropMoHa, KAIBIIMTOHWHA U 1,25- nrokcuxonekaibiimdeposa
MIpU peryasiuuu Metadonn3Ma Kajabius 1 pocdopa B KOCTHOM TKaHU, KUIIIEYHUKE, MJIa3Mbl KPOBU M MOYE.

8. Hamucarp cxeMy: NpUYMHBI U TOCIEACTBUS THUIONAPATUPOUIU3MA TPU CIEAYIONIUX CUTYyalUsIX:
yOaJIeHWe WM TOpPaKEHHE NapallUTOBUIHBIX JKENe3, YTO MPHUBOAUT COOTBETCTBEHHO K ACPUIUTY
naparropmona (I1TT).

9. YrnyOneHHO W3yYuTh MaTepuall TEMBI.

10. IToAroToBUTHCS K YCTHOMY OIIPOCY, TECTUPOBAHHUIO, PEILIEHUIO CUTYAllMOHHBIX 33]1a4.

Tema 10. Buoxumusi OpraHoB U TKaHeM.

Jlexknus.
Jlekuus-Busyanusanus.
OcobeHHOCTH OMOXMMHYECKOro cocTaBa IMedeHH. OCHOBHbIE (YHKIMH TIEYCHH B META0OIMYECKHUX
npoueccax. Ponb neuenu B Metaboau3Me yrieBoa0B, TUIUA0B,0enkoB. [lonaep:kanue NOCTOSIHHOTO YPOBHS
IJIFOKO3bI B KPOBH 3a CUET INIMKOI'€HA IEYEHU.
Peakiun o0e3BpexuBaHUs BELIECTB B IeueHH. [TOHATHE «TOKCMUHOCTB». MeTaboiau3M SHIOTEHHBIX U
YyKEPOJHBIX TOKCMYECKUX BELIECTB: PEAKIIMM MUKPOCOMAJIBHOIO OKHUCIEHHS U PEAKIUM KOHBIOTALUU C
DIMLIMHOM, TJIIOKYPOHOBOM KHCIIOTOM, CEpHOW KHCIOTOM. Peakimuu o0e3BpeXxUBaHUS MPOJYKTOB THUCHHMS,
MOCTYMAOUINX U3 KUIlIeuHnKa. O0e3BpeKUBAHNE HOHOB TSHKEJBIX METAIIIOB.
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Ponp meuenun B oOmene rema. OOGe3BpexkuBanue OmnupyOuHa. «IIpsmMoi» M «HeNmpsMoi» OuIupyOuH.
Hapymenne o6mena Omnmupyouna. OOmue mpeacTaBiIeHus O JKENTyXe M €€ BapHaHThl (TeMOJIMTHYECKas,
OOTypallMOHHAsi, [MapeHXUMAaTO3Has;  KENATyXa  HOBOPOXKACHHBIX).  HaciencTBEeHHBIE — JKENTYXH.
JIMarHoCTHYECKOe 3HAYECHUE OIpesesieHHs] OMIMpyOrHa U JAPYTHX JKETUHBIX IMMTMEHTOB B KPOBU U MOYE.
bruoxumuueckue MEXaHU3MBbI Pa3BUTHSA TMEUEHOYHO-KJIETOUHOW HEIOCTATOYHOCTH W TIEYCHOUHOW KOMBI.
broxumuuecknue MEeTobl AMAarHOCTHKY HAapyIIeHUH (yHKIIMK IeYSHH.

JIMarHoCcTUYeCcKoe 3HaUeHHE ONpeieeHusl ONIMpyOUHA U JPYTUX KETYHbIX TUTMEHTOB B KPOBH U MOUYE.
Jlekuus-Busyanusanus.

KpoBb — yacTh BHyTpeHHEN cpenibl OpraHu3Ma. [1aBHble (PyHKIIMK KPOBHU B IE€TCKOM OpraHHU3Me.

benkoBeIi criekTp mia3Mbl. ATbOYMUHBI, UX TPAHCHOPTHAs (DYHKIMS U BKJIAJ B OHKOTHUECKOE TaBIICHHE
wia3Mbl.  [ToOynuHbl, uX  Xapakrepuctuka. OOmuMe 3aKOHOMEPHOCTH  JEHCTBUS — KacCKaJHBIX
MPOTEOIMTHUECKUX CHCTEM KpPOBHM: HMX B3aMMOCBS3M B OCYIIECTBICHHMH 3alIUTHBIX (yHKUuMH. Poib
aHTUNIPOTEMHA IUIa3Mbl. OHAOTEHHbIE MHTHOMTOpHI mporenHa3 (ambda — 1-  aHTUTPHIICHH,
aHTUIUIa3MUH,alba — 2- MakporoOynuH u 1ap.) benku «octpoii ¢azp»y. benku-nepeHOCYHKH HOHOB
MeTayuio (TpaHcdeppuH, IepylnomiazMuH). DepMeHTHl IMJIa3Mbl: «COOCTBEHHBIC» W MOCTYMAIOLINE IPH
MOBPEXJICHUU KJIETOK. /[narnoctnyeckasi HIEHHOCTh aHaju3a (PepMEHTOB ILIa3MBbl.

HebenkoBble opraHndecKkrie KOMIIOHEHTHI TUTa3Mbl. BaskHel e a30Tcoepkaiiie COeIMHCHNs: MOYeBUHA,
KpeaTuHUH. MuHepabHbIe BEIIECTBA KPOBU: PACIPEACICHUE MEXKIY IIa3MOM M KJIETKaMU; HOPMAJIbHbIE
JIAAIa30Hbl KOHIIEHTPALUHUKM BaKHEUILINX U3 HUX.

dopMeHHbIE 37IeMEHTHl KpoBU. OCOOEHHOCTHM pa3BHUTHS, CTPOSHUS W MeTadoIM3Ma SPUTPOIUTOB.
OO6pazoBanue u 00€3BpEKMBAHUE AKTHBHBIX ()OPM KHCIOPOAAa B SPUTPOLMTAX. TpaHCHOPT KUCIOpOAa U
muokcuaa yraepoga. OcCOOEGHHOCTHM HACBHIIMICHUS TEMOITIOOMHA KHCJIOPOIOM M YrapHbIM —Ta30M.
Anemuueckue Turmokcun. Oco0eHHOCTH MeTa00a13Ma B JICHKOLMTAX.

CaeprhIBaroias cuctemMa KpoBH. JTambl 00pa3oBaHus (HUOPUHOBOTO CTycTKa. BHYTpeHHMI W BHEUTHUH
MyTH cBepThIBaHUS. KOMIOHEHTHI, TPUHLHUIIBI 00pa30BaHUS M IMOCJIEI0BaTEIbHOCTh (PYHKIIMOHUPOBAHUS
(epMEeHTHBIX KOMIUIEKCOB MPOKOAryassHTHOTO MyTu. Ponb Butamuua K B cBepThiBanuu KpoBU. OCHOBHBIE
MeXaHU3Mbl GUOpUHOIN3a. AKTUBATOPHI MJIA3MUHOTEHA KaK TPOMOOIUTUYECKHUE CPENICTRA.

OcCHOBHBIE  AQHTHKOAryJasHTBI ~ KpoBH:  aHTuTpoMOMH  III,  MakpormoOynwH,  aHTHUKOHBEPTHH.

AHTHKOATYJSIHTHBIN 1Ty Th. [ emModumn.

Knuanueckoe 3HaueHue MpoBECHUE aHAIN3a KPOBHU Y JAETEH.

Jlekuus-Busyanusanus.

XWMHYECKUN COCTaB HEPBHOW TKaHW. MUEITMHOBBIE MEMOpPAHBI: OCOOCHHOCTH COCTaBa M CTPYKTYDBHI.

DHepreTHdeckuii OOMEH B HEpPBHOW TKaHHW; 3HAUYCHHE ad’poOHOr0 pacmaja TJIOKO3bl. buoxumus

BO3HUKHOBEHHS W TPOBEJACHUS HEPBHOIO HWMITYJIbca. MOJEKyaspHble MEXaHU3Mbl CHHANTHYECKON

nepenayd. MenuaTopbl: aUETWIXOJIWH, KaTeXOJIAMHUHBI, CEPOTOHUH,IAMMa-aMUHOMACISIHAs KHUCJOTA,

[IyTAMUHOBAs KUCIIOTA, NIMLIWH, TUCTAMUH.

Hapymiennss oOMeHa OMOT€HHBIX aMHHOB IIpH ICUXHYECKHX 3a0osneBaHusX. llpesiiecTBeHHUKH

KaTeXoJaMHUHOB UM HHTHOUTOPHl MOHOAMHUHOOKCHZIA3bl B JIEUYEHHUU JICTIPECCHUBHBIX COCTOSHUU.

@U3HONOrH4eCKH aKTUBHBIE MENTH/IBI MO3Ta.

Jlekuus-Busyanusanus.

Baxneiimue 6enxku MuopuOpusuL: MUO3UH, aKTHH, aKTOMHUO3UH, TPOIIOMHUO3KH, TPOIIOHUH. MonekynspHas

cTpyKkTypa mMuohudpui. bruoxuMuyeckne MeXaHHW3Mbl MBIIIEUHOTO COKpallleHus U pacciabienus. Ponb

IPAaJIMCHTa OJHOBAJEHTHBIX HMOHOB M HWOHOB KaJbLMS B PETYSILUM MBIIIEYHOTO COKpPAIICHUS.

Capxkoruiazmaruyeckue OeKM: MUOTTIOOWH, €ro CTpoeHue M (YHKIMH. DKCTPAKTUBHBIE BEUIECTBA MBIIIII.

Oco0eHHOCTH YHEPreTHUECKOro 0OMEHa B MBIIIIAX; KpeaTuHpocdar.

buoxumuyeckre n3MeHeHus IpU MBIIIEYHBIX JUCTPOGUAX U AeHepBaluu Mbill. Kpeatunypus.
IIpakTH4eckoe 3aHATHE.

JlabGopaTopHoe 3aHsiTHE.

JlaGoparopnas pabora «Ompenenenue OunupyOMHa B CHIBOPOTKE KPOBU IO JAHMA30pEaKLUU B

NPUCYTCTBUH akueneparopa (Merox Mennapamuka, Knerropua u I'poda)».
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Peaxmuevr u  0b6opyoosanue:moua; KOHYEHMPUPOBAHHAS A30MHASL KUCIOMA, CbIBOPOMKA KPOBU
Kogheurnoswlli peaxmus, ouazocmecs, 0,9 % pacmeop xnopuda nampus; padoyuii pacmeop OunupyouHa;
nPoOUPKU,; NUNEMKU,; (POMOINEKMPOKOLOPUMEMD.

Coneprxanue 1abopaTopHO paObOTHI:

Omnpenenenue OwinpyOrHa B CHIBOPOTKE KPOBH IO JMA30pEaKIMU B MPUCYTCTBUH akueneparopa (MeTos
Wennpammka, Knerropua u I'poga).

Xon paboThl: B TpeX MpoOUpKax TOTOBIT CMECH JUIs OTpeiesieHus: Omnupyouna cornacHo tadnuue 1.

KamubpyroT (HoTo371eKTpOKOIOpUMETp MO KOHTPOJIbHOU TpoOe mpu anuHe BosHbI 500-560 HM (3eneHblid
ceerobmnbrp). s omnpeneneHuss TpsAMOro  OWIMpPyOMHA  HM3MEPSIOT  ONTHYECKYIO  TUIOTHOCTH
COOTBETCTBYIOLIETO pacTBopa uepe3 10 munyt. [y onpenenenus odmiero OninrpyOruHa COOTBETCTBYIOLIYIO
po0y KOJIOpUMETPUPYIOT Yepe3 20 MUHYT.

Tabmuna 1.

WNHrpenueHTsl, mi

OOt GunmupyOuH

[Tpsmoit GunpyOun

Kontpons

ChIBOpOTKA KPOBU
0,5
0,5
0,5

Ko¢ennoselii peaktus

1,75

1,75

0,9 % pacTtBOp
XJIOpHU/Ia HATPHS

1,75
0,25

Hnazocmecn
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0,25

0,25

JIy1st mocTpoeHus KamuOpoOBOYHOTO Tpaduka U3 pabodyero CTaHAaApPTHOTO PacTBOpa OMIMPYyOHHA TOTOBAT PSY
pa3BeIeHHH coryiacHO Tabnwuie 2.

Tabmuna 2.
Ne
POOUPKH
PaGounii pacTBOp OMnMpyoOHHa, MIT
0,9 % pacTBOp XJN0pUAa HATPUSA, MII
KonnuectBo
OounnpyOunHa

B 1pobe, Mr

KonuenTpanus OunnpyOuna, Mmr%

0,05
0,45

0,005

0,10
0,40

0,010

0,15



0,35

0,015

0,20
0,30

0,020

0,25
0,25

0,025

O06pabaThIBaIOT, KaK OIMBITHBIC MPOOBHI.

[To xanuOpoBouHOMY TpadUKy HAXONAT KOHLEHTPAIMIO OOIIEro M MpsAMOro OMIMpyOuMHA B CHIBOPOTKE
KpoBU. [lo paszHuIle 3THX JABYX BEJIMYMH COAEP)KaHUE HAXOIAT HempsMoro owunupyOuna. CpaBHUBAIOT ¢
HOPMAaJIbHBIMU 3HAYCHUSIMHU.

Cemunap «Bunsl xxentyx u ux auddepeHnnanbHas TMarHoCTUKA.

Bomnpocsr mist o6cyxnenus:

1. Ilepeuncinre NpUYMHBI HEOHATAIBHOMN KENTYXU?

2. [TpuBenute npuMepbl HACIEICTBEHHBIX KEJITYX.

3. Ilpu xKakuX BUAAX XKEJITYX MPOUCXOAUT obecuBeunBanue kana? [Touemy?

4. Kak otnuddepeHImpoBaTh MEXaHUIECKYIO KEJITYXy OT TeMOJTUTHICCKON 110 aHATU3Y KPOBH?

Jlabopatopnas padora «KonmdyecTBeHHOE OmpenesieHne O0IIero Oeyika ChIBOPOTKHA KPOBH IO OMYpETOBOM
peakuum».

Peaxmuswl u ob6opyoosanue: cvieopomka kposu; 5 % pacmeop benka; 0,9 % pacmeop xnopuoda Hampus;
pabouuti pacmeop buypemoso2o peakmusa; ananumuyecKue NUNemKu; npooupKu;
domosnexmporonopumemp.

Conepxanue 1a00paTopHO pabOTHI:

KonnuectBeHHoe omnpenenenre o0mero 6eska ChIBOPOTKH KPOBH 10 OMYpPETOBOM pEaKITny.
Ilpucomosnenue onvimnou npoodwvi: k 0,1 mn cvlgopomku Kposu npubasigiom 5,0 ma pabouwezo pacmeopa
OUypemoso2o peakmued, cmewusaiom, uzbeaas 06pa3068anus NeHoi.

Ilpucomosnenue konmponvuou npoowi: k 0,1 mn 0,9 % pacmeopa xnopuoa nampus npubagisiom 5 mi
pabouezo bUYpemoso2o peakmued.
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Yepe3z 30 MUHYT KaauOpyIOT (OTOINEKTPOKOIOPUMETP IO KOHTPOJIbHOM mpobe npu asuHe BoiHbl 540-560
HM (3eJIeHbIi cBeTOQUIBTP). 3aTeM U3MEPSIOT ONTHUYECKYIO IMJIOTHOCTh OMBITHOW MPOOBI.

Jlns mocTpoeHust KanuOpoBOuHOro rpaduka u3 craHmaptHoro 5 % pactBopa Oeiika TOTOBAT paboune
CTaHJApTHBIE PAaCTBOPHI, KaK yka3zaHo B Tabmune. M3 xaxmgoro passenenust Oepytr mo 0,1 mu paGouero
pacTBopa W MpuOaBIAIOT MO 5 M pabodero OmyperoBoro peaktuBa; depe3 30-60 MUHYT H3MEPSIOT
OINITUYECKYIO IJIOTHOCTH Ha (hoTodnekTpokonopumerpe. I1o momyuyeHHbBIM JaHHBIM CTPOAT KaJuOpPOBOUHBIN
rpaduk. Hopma conepxxanust 6enka B KpoBu — 6,5-8,5 %. Ilpu comepskanuu Oeska B CHIBOPOTKE OOJbIIe
10% CBIBOPOTKY pa3BOIAT (PU3UOIOTMYECKUM PACTBOPOM, a PE3YJAbTaThl YMHOXAIOT HA KOA(PQPHUIIMEHT
pa3BezeHusl.

Tabnuma. CoctaB cMeceit Ut MOCTPOCHHUS KaTHOPOBOYHOTO TpaduKa.
Ne n/mt
CrannaptHbelii  pacTBOp OeiKa, MII
0,9 % pacTBOp XJIOpHa HATPUs, MII
Conepxanue Oenka B mpo0e, T

Konnenrpamus 0Oenka, %

0,4
0,6

0,02

0,6
0,4

0,03

0,8
0,2

0,04
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1,0

0,05

[IpakTyeckue 3aHsATHS.

Bomnpocs! amst o6cyxaeHus:

. XUMHYECKUH cocTaB rneueHu. OCHOBHBIC (PYHKITUH.
. Poitb meueHu B 0OMeHe O€IKOB aMHUHOKHCIIOT.

. Ponp meuenu B TunuaHOM OOMEHeE.

. Pons meuenu B metabonu3mMe yrieBoI0B.

. XUMHUYECKHUH COCTaB KEITUH, KSITIHBIX KaMHEM.

. MeTabonu3Mm *KeTIHbIX TUTMEHTOB.

~N S kW=

Bunsl kenTyx: TemMoiMTHYecKas (HAAIEYCHOYHAs), IEUYEHOYHO — KIIETOYHAas (NeYeHOYHas,
MapeHXUMaTo3Has ), 00TyparmoHHas(HaAIIEYCHOUHAs ).

8. XKenTyxu HOBOPOXKICHHBIX.
9. HacnencTBeHHbIE JKENTYXH.

10. Oo6e3BpexuBaromas (GpyHkmus medeHu. MoHookcureHasHas (QepMeHTHas cuctema. KoHbroramus ¢
[JIFOKYPOHOBOM M CEPHOM KUCIIOTaMH.

11. XuMuuyecKkuil COCTaB KPOBHU: XapaKTEPHUCTHKA OCHOBHBIX OelIKOBBIX (pakiuii. JlmarHoctuueckoe
3HaYeHue OEKOB KpoBU. Poib anbOymMuHa U TIIOOYJIMHOB B TPAHCIIOPTE BEIIECTB.

12. OcHOBHBIE HEOETKOBBIE OPTaHMYECKHE KOMITOHEHTHI TUIa3Mbl KPOBH YEJIOBEKA: a30TCOMEpKAIHE:
HEOEJIKOBBIN a30T, MOYEBHHA, a30T MOYEBUHBI, a30T aMHUHOKHUCIIOT, aMUHOKUCIIOTHI, OMJIMPYOWH, KpeaTHH,
KpeaTWHWH, MOYEBasi KUCJIOTA.

13. OcHOBHbIE HEOEIKOBBIE OPTaHUYECKHE KOMIIOHEHTHI IJ1a3Mbl KPOBH UEJIOBEKa: 0€3a30THUCTHIE: YITIEBOJIBI
(MOHOCaxapuabl M IOJHCAXapuabl),0pTaHUYECKHE  KHCIOTBHI(TPUKApOOHOBBIE  KETO-KapOOHOBEIE,
OKCUKapOOHOBBIC) JHUNUABI(OOIINE JHIUABI, HEUTpaslbHBIE JKUPBI, XoJecTepHH, (ochormuepuasl,
C(MHTOMUEINNH, OOIIHNE KUPHBIC KUCIIOTHI).

14. Azoremusi, ee BUJbl U IPUUUHBI BOSHUKHOBEHHS. DJIEKTPOJIUTHI IJ1a3Mbl KpOBU. DEPMEHHBIE AIIEMEHTBI
KpOBH.

15. MeTa0Goau3M 3pUTPOLIUTOB.

16. BydepHbie cucTeMbl KPOBH U KUCIIOTHO-OCHOBHOE PaBHOBECHE.
17. [IpixarenbHast QyHKIUS KPOBH.

18. CoBpeMeHHBIE MPEICTABICHUS O CBEPTHIBAHUU KPOBH.

19. IlpoTuBOCBEPTHIBAIOIIAS] CUCTEMA KPOBH.

20. ®epMEeHTHI KPOBH KaKk OMOXMMHUYECKHE HWHIUKATOPHI TIOBPEKICHUS BHYTPEHHUX OPraHoB (IIpH
nH(papkTe MHOKap/a, 3a00JI€BaHUSIX MBIIIII, OMyXOJISAX KOCTEH, TAaHKPHATUTE).

21. XuMu4yecKkue OCHOBbI BO3HMKHOBEHHUS W TPOBEIACHUS HEPBHBIX HMITYJIbCOB. XOJIMHAPTHUYECKHE M
aJipeHIPrUUEeCKUE CUHAIICHI.

22. CocTaB JIUIUIOB B MUEJIUHE.
23. benku MuenuHa.
24. MeTabo13M yIIeBOI0B MO3Ta.
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25. MeTtabonu3M aMUHOKHUCIIOT U OEITKOB MO3Ta.

26. MeTabon3M HYKJIEMHOBBIX KHUCIIOT.

27. MeTabonu3M JIMIHUI0B MO3Ta.

28. MexaHn3M MBIIIEYHOTO COKPALIEHUS M €r0 PETYIISIHS.
29. ICTOYHUKH SHEPTUU JIJIS1 MBIILIEYHOH PaOOTHI.

30. I'mukonn3 pu MBIIEYHOM COKpAIEHUH.

31. buoxumMu4eckue U3MEHEHUs B MbIIIIAX MPU NATOJIOTUH.

3anaHus AJ151 CAMOCTOSITEILHOI padoThI.
3amaHus 1J1s1 CAaMOCTOSITEJIbHOM PadoThlI.
1. Hamucare B ¢opme CTpYKTYypHBIX (opMmyn oOpa3oBaHHE >KEIUHBIX MUTMEHTOB W3 TeMOIVIOOMHA B
PETUKYJIO3HAOTETHATBHBIX KIIETKaX: BEpJOII00MHa, OMIuBepIuHa U OUIpyOHHA.
2. Onmcare TpU Tpoliecca, KOTOPbIE YYacTBYIOT B MeTa0oiu3Me OWiuMpyOMHa M €ro 3JIMMUHAIMKU U3
opraHusma.
3. Hanmcath B Buje CTPYKTYPHBIX (POPMYJ JAETOKCHKAIIMIO OMIMpPYOMHA B TIEYEHU C 0Opa3oBaHUEM JIBYX
COEAMHEHUH: OMIMPYOMHMOHOTIIIOKYPOHHT U OUIMPYOHMHIUTIIIOKYPOHHU ¢ y4yacTueM ¢epmenta — YD
(ypunuaaudocdar) — DIoKypoHUITpaHcepasa.
4. B kakoM COOTHOIIIEHWHW B KPOBU CONEPKHUTCS HEKOHBIOTHPOBAHHBIN («HEMPSMON») OWIMPYOWH H
OMIIMPYOUHTITIOKYPOHUT («ITPSIMOIN»).
5. CocraButh Tabmuiy mo auddepeHnaIbHO AMArHOCTUKE JKENTyX (HaamouevHas, TEUYCHOYHAs |
MOJTNICUEHOYHAs), HMCXOAsl W3 CoAepXaHus o0OIIero, HEKOHBIOTUPOBAHHOTO, KOHBIOTHUPOBAHHOTO
OwmMpyOrHa, IIBETY MOYH H CTYJIaA.
6. CocraButh Tabnuiy koHueHtpamnuii (MI'%) 0OCHOBHBIX HEOEIKOBBIX OPraHMYECKHX KOMIIOHEHTOB
(asoTcomeprkamux ¥ 0€3a30THCTHIX) MJIa3Mbl KPOBU YeNIOBEKA U yKa3aTh IPH 3TOM HIKHIOIO U BEPXHIOIO
TPaHUILy COJEPKaHMS Ka)I0TO MOKa3aTes.
7. CoctaBuTh Ta0nuIly (aKTOPOB CBEPTHIBAHMS KPOBU C yKa3aHHEM €ro HoMepa, TPUBUAIbHOE Ha3BaHHE,
cofiepaHue B I1a3Me KPOBH U OCHOBHBIX (DYHKITUH.
8. Hamucarb B Buae pucyHkKa (EpPMEHTATUBHYIO CHCTEMY, KOTOpas y4yacTByeT B o0Opa3oBaHHE H
o0e3BpexnBaHNe AKTUBHBIX (OPM KHCIOpOJIa B SPUTPOLMTE M JaTh Ha3BaHUE BCEX METAa0OJIUTOB M
(hepMeHTOB, PYHKITMOHUPYIONTUX B TAaHHOW CHCTEME.
9. CocraButh Tabnuily, KOTOpas IMOKa3bIBACT, KAK HEKOTOPHIC TOKCHHBI M JIEKAPCTBEHHBIC MpenapaThl
BIMAIOT HAa aKTHMBHOCTh HEPBHOW TKaHH. BelIEeCTBO: TOKCHMH CKOPIIMOHA, TETPA3TUIAMMOHHUM, TOKCHH
00TynM3Ma, HUKOTHH, IPOCTUTMUH, KOKaWH, TEOQWIINH, MTUKPOTOKCUH, CTPUXHHUH, allaMUH (TIOJUIIEITHT
U3 si71a TYEeTIbl), OTIUATHI.

BemectBo
MexaHnu3M OeUCTBUA

TOKCHH CKOpIHOHA U T.11

10. Hantucatp MeXaHu3M JEUCTBUS XOJUHIPTUYECKOTO CHHAIICA.
11. Hanmucats MeXaHU3M JIEHCTBUS aJpEHIPrUUE€CKOTO CHHAIICA.

12. PaccuuTarh, CKOJIBKO % COCTaBIISET B pacueTe Ha CyXyl Maccy COJep)KaHue JIMMUIOB U OEJIKOB B
MUEJIHHE.

13. Kakoe oTHOIIIEHHE UMEET MECTO B 3pEJIOM MHUEIIMHE: X0IecTepHH: (GoChHOTTUIIEPHIBI: TATAKTOIUITUIBI?

14. g -Amunomacnsnas kuciaora (TAMK) BbemonHseT B MO3Te BaXKHYIO (PU3HOJIOTHYECKYIO POJIb,
o0Opa3syeTcst B 3TOM OpraHe B pe3yJsbTare aelcTBus ¢pepmenTa — L-rmyramar-a-aexapOoKCuiiasml.
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B xone nocnenyromiero MeraboinsMa g-aMHHOMACISIHASE KUCI0Ta BCTYMAET B PEAKIIMIO IIEPeaMUHUPOBAHUS
C a-KeTOIIIyTapaToM, B pe3yibTare 00pa3yercs SHTapHbIN MOTyalbaeTHI.
SIHTapHBII MONyandbAETH]l OKHCISETCS OO CYKIIMHATa, MOCIEIHUI MOCTyNmaeT B LUK TPUKAPOOHOBBIX
KHCJIOT.
Hanummre Beieyka3zaHHbIE TPH (PEePMEHTATUBHBIE PEAKIIMU B BUIE€ CTPYKTYPHBIX (GOPMYIIL.

15. Hanucate B BUJE PUCYHKA COKPATHTEJIBHYIO CHCTEMY MBIIIEYHOTO BOJIOKHA MPU B3aUMOJACHCTBHHU
TPOTIOMHO3HMHA, TPOIIOHMHA M AaKTHHA, KOTOpPbIE OAHOBPEMEHHO pAaclojiaraioTcs B TOHKOM (uIaMeHTe
(auTeBUIHOE 0Opa3oBaHKe) MBI, [Ipyr 3TOM TPOIOMHUO3MH HAXOIUTCS B JKeJI00KE aKTHHOBOH CITUpasH, a
Ha KaXk/ible ceMb rap MOHOMepoB G-aKTHHA MPUXOAUTCSA MO OHOM MOJIEKYJle TPOIIOMHUO3KHA U TPOTIOHHHA.

16. Hantucatp B BUJ€ pUCYHKA B3aMMOJICUCTBUS B KOMIUIEKCE AKTUH — TPOTIOMUO3UH — MUO3UH. [lonoxenue
TPOIIOMHO3MHA B AaKTUBUPOBAHHOM COCTOSIHUM OOO3HAYUTh CIUIOIIHOW JIMHUEH, a B COCTOSHUU
pacciabneHusi — TNpepbIBUCTOW. B pesynbrare B3auMoOAEHCTBHS aKTHHA, TPOIOMHO3MHA W MHO3MHA
«OTKPBIBAETCS» MHUO3WHCBA3BIBAIOIIHN IIEHTP HA MOBEPXHOCTH akTuHA. ClielyeT OTMETHUTbh, YTO B TO BpeMs
KaKk 4YuCTbId MUO3MH siBigeTcss K+-ATda3oi, a KOMIUIEKC aKTHH-MUO3MH-Mg2+ - ATda3ol, cBOWCTBa
MOJTHOTO aKTUH-TPOTIOMUO3UH — TPOIOHUH — MHMO3MHOBOTO KOMIUIEKCA XapakTepu3yloT ero kak Ca2+,
Mg2+ - AT®asy.

17. YrnyGieHHO U3yYuTh MaTeprall TEMBI.

18. IloAroToBUTHCS K YCTHOMY OIIPOCY, TECTUPOBAHHUIO, PEILIEHUIO CUTYAllMOHHBIX 33]1au.

Tema 11. buoxumusi MoJioKa.

Jlexknus.
Kiaccuueckas nexuus.
I'pynHoe monoko. X¥UMUYECKUN cOCTaB: OJKH, YITIEBObI, JTUIH/Ibl, MUHEPAIbHbBIE COJTU, BUTAMUHBI.
Momnoko kak nonuaucnepcHas cucrema. PU3NKO-XMMUYECKHE CBOWCTBa MoOJIOKa. IlnrarenpHas
1neHHocTb. OcoOeHHOCcTH TepeBapuBaHUs U ycBoeHHUs. Crnenuduueckuil KOMIIOHEHT MOJIOKA!
ropMOHBI, (epMeHTbl. MMyHOTIIOOYNIHHBI, JU30IUM, JakTopeppuH, Oudumym-pakrop, ux
3HaueHue. Mono3uso. M3mMeHeHue coctaBa rpyIHOr0 MOJIOKa B 3aBUCHMOCTH OT CpOKa JIAaKTall1H.

IIpakTnyeckoe 3ansATHE.
JlaGopaTtopHoe 3ansiTHE.
JlaGopatopHas pabota «bHOXUMHSI MOJIOKaY.
Peakmuswvr u obopyoosanue:monoko; 10 %-nvii pacmeop ammuaxa, npooOUpKuU; NUNEMKU, CAUPMOBKA,
apeomemp, 6ymupomemp, MUKPOCKON, npeomemmuble U NOKPOGHble CMEKA.
Conepxanue pabOThI:
Ommrt 1. [Tpo6a YmMukoga.
[Ipo6a YMukoBa IMO3BOJSET OTIMYUTH JKEHCKOE MOJIOKO OT KOPOBBEro. MOJOKO M3 MOJIOYHOHM KeJe3bl
MONTy4YaloT MyTeM CHEKHBAHMS PyKaMH WIIU amaparoM B JI000e BpeMsi MEXKIY KOPMIICHHSIMH pPEOCHKa,
OJTHAKO JIYYIIe CLEAUTHh HEOONBIIOE KOJIMYECTBO MOJIOKA 10 KOPMIICHHUS U MOCJIE HETO, a 3aTeM 00€ MopLun
CMeIIaTh.

B npo6upky HamuBaroT 2 MJI MOJIOKa, JOOABISAIOT 2 MJI pacTBOpa aMMHUaka. 3aTeM MPOOHPKY BCTPSXUBAIOT,
HarpesaroT Ha BoastHOU O6ane 10 60°C. Uepe3 HECKOIBKO MUHYT (PUKCUPYIOT U3MEHEHUE OKPACKHU.

Oxpacka HcCleAyeMOro MoJoKa B (DUONETOBBIM ILBET YKa3bIBACT HA IMPHHAIJICKHOCTH €ro >KCHIUHE.
Peaxiust 0coOCHHO XOPOIIIO BBIpa)KeHA B TIO3THEM JIAKTALIMOHHOM HIEPUOJIE.

OmnpIt 2. Onpenienenye mI0THOCTH MOJIOKA.

Hccnenyemoe MONOKO HAlIMBAIOT B CTEKJISIHHBIM IWJIMHAP U MOTPYXaroT B Hero apeomerp. Llwnmuuap B
CTPOT0 BEpTUKAJIHLHOM IMOJIOKEHHUH JIepKaT MPOTUB cBeTa. MEHHCK MOJIOKa yKa3bIBaeT Ha IIIKajie apeoMeTpa
3HaueHue MmIoTHOCTH. OHO coctaBisieT 1,026-1,036 npu temneparype 15°C. Ecnu temnepaTrypa Bo3ayxa
BBIIIIE WJIM HIDKE, HAa KOKIBIN Tpagyc no0aBisitoT (eciu oHa Beime 15°C) unu yOaBisOT (€Clid OHA HUXKE
15°C) k mokazanuto apeomerpa 0,001. Mosoko a1 McCiaenOBaHUS TIIOTHOCTH JIYYIlIe BCEro TOJydaTh B
TEUYEeHHE BTOPOTO Yaca Mocjie KOpMIIeHUs peOeHKa.

OmnbIT 3. MUKPOCKOITMYECKOE UCCIEA0OBAHIE MOJIOKA



Ha oummenHoe u 00€3KMpPEHHOE MPEIMETHOE CTEKJIO HAHOCST IMUIETKOW OJHY KaIlII0 HCCIETyeMOTO
MOJIOKa U TIOKPBHIBAIOT MOKPOBHBIM CTEKJIOM. [Ipemapar paccMarpuBaiOT B MUKPOCKOIE MPHU OMYIEHHOM
KOHJIEHCOpE TpPHU CpEeIHEM YBEIMYCHUWU. BUIHBI KamenbKd >KUpa, OONblllee WM MEHBIIEe YHCIIO
TEHKOIIUTOB, OaKTEpHUU.

VY 3700pOBOI KEHIIMHBI B MOJIOKE BHUIHO MHOXKECTBO KHUPOBBIX Kallellb, €AMHUYHbIC JICUKOLUTHI, HHOTAA
O6akrepun. [Ipy BocmamuTenpHBIX Mpolieccax (MacTUT) B NIpenapare MOJOKa MMEETCs OOJbIIoe YHCIIO
JEUKOIMTOB (HEUTPOMIIBI) U MUKPOOPTaHU3MOB, ITIABHBIM 00pa3oM CTa(hUIOKOKKOB, B MEHBIIIEH CTETICHU
CTPENTOKOKKOB; U3pE/IKa BCTPEUAIOTCS U JPyTrue MUKPOOHBIE aCCOIMAIIUH.

IIpakTHyeckue 3aHATHS.

Bomnpocs! amst o6cyxaeHus:

1. I'pyaHoe Mojoko. XUMHUYECKHUN COCTaB: OCJIKH, YIJIEBOABI, JTUMUABI, MUHEPAIbHBIC COJIM, BUTAMHUHBI.
IIutaTrenpHas IEHHOCTD.

2. OcoOeHHOCTH NepeBaprUBaHUs U YCBOEHUS MOJIOKA B OpraHu3Me peOeHKa.

3. Mosnoko Kak nojuaucrepcHas cucteMa. @U3NKo-XMMHUYECKHUE CBOMCTBA MOJIOKA.

4. Croeuuduyeckue KOMIOHEHTHI MOJIOKA: TOPMOHBI, (epMeHThl. VMMYHOIOOYIMHBI, JU3O0IHM,
naktoheppuH, oudumaym-hakrop, X 3HaAYCHHUE.
5. Mono3uBo.M3MeHeHne cocTaBa IpyIHOIrO MOJIOKA B 3aBUCUMOCTH OT CPOKa JIAKTAIlHH.

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
3apanus AJ1s1 CAMOCTOATEIbHOM PadoThlI.

1. Hanmmumre cpaBHUTENBbHYIO TaOMHITY: CPEIHUN COCTaB KEHCKOTO M KOPOBHETO MOJIOKA IO CJIEAYIOIIUM
MOKa3aTessiM: Boja, TBEPbIM OCTATOK, OCIKH, TUTTHIbI, YIIIEBOALI U MUHEPAIbHBIC BEIICCTBA, %o.

2. Hanmmmre Tabnauily mo pacrpeaesieHnio MuHepaiabHbeIX BemecTB (Ca, Mg, P, Na, K, Cl) B xeHCKkOM H
KOPOBBEM MOJIOKE, %o.

3. U3BecTHO, YTO KOJIMYECTBO JKHPHBIX KHUCIOT B JKEHCKOM U KOPOBHEM MOJOKE OJIMHAKOBO, 3a
UCKJTIOYEHHUEM TOTO, YTO JKUP KEHCKOTO MOJIOKA HE COAECPUT >KMUPHBIX KHCIOT C KOPOTKOM LIETIbIO (Kopoue
JIEKaHOBOM), OTJIMYAsiCh 3TUM OT >KHMpa KOpPOBbEro MoJyioka. HamuinuTe copepxkaHue CleayloUuX KUPHBIX
KHCJIOT B )KEHCKOM MOJIOKE: OJIEMHOBasl, NaJIbMUTUHOBAS,, MUPUCTHHOBAsA, CTEAPUHOBAS U JIaypUHOBASI.

4. HamummuTe cxeMmy: B3aMMOCBsI3b OOMeHa OEJKOB, KHPOB M YIJIEBOAOB B JIAKTUPYIOIICH MOJIOYHOU
xKerese.

5. YrnyOneHHO U3yYuTh MaTepuall TEMBI.
6. IToaroToBUTHCS K yCTHOMY ONPOCY, TECTUPOBAHMIO, PEIICHUIO CUTYallMOHHBIX 3a/1a4.

4. Konrpoab 3HaHMI 00y4alOLINXCS M THIIOBbIE OLICHOYHbIE CPEICTBA
4.1. Pactipenenenue 0auioB:

2 ceMecTp
*  TeKylMi KoHTpoJsb — 80 OaoB
*  KOHTPOJIbHBIE Cpe3bl — 2 cpe3a no 10 6amioB KakapIid
* npemuanbHble 6amiel — 10 6amioB

Pacripenenenre 6aioB 1mo 3aJaHusIM:
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No |HazBanue tembl | @opmbl Max. Mertonuka npoBeJEHUs 3aHITUS U OIIEHKU
Te | /BHUI y4eOHOH |TEKylIero | KOI-BO
MBI paboThI KOHTpOs | Oamios

/ cpe3sl




Buoxumuns
0OeIKOB U
(epMeHTOB.

3amura
naboparop
HBIX paboT

20

[IpenycmoTpeHo BeimonHeHne 4 paboT mo 5 OamioB 3a KaXKAYIO.
3ammre nabopaTopHOW pPabOTHl MPEIIIECTBYET €€ BBHIMOJHEHHE C
00s13aTeNbHBIM COOIONCHNEM MPAaBHJI TEXHUKU 0€30acHOCTH.

Banmner 3a 3ammTy oxmHOW J1abopaTOpHOW pPabOTBl CyMMHUPYIOTCA
CIIEAYIOIIUM 00pa3oM:

1 Gannm — 3a BBINOJHEHHE JTa0OPAaTOPHOU PaboOTHI ¢ coOmoaeHUuEM
MPaBUJI TEXHUKHU 0€30MaCHOCTH;

1 Oann — 3a mpaBuwipHOE odopmiieHHE B paboded TeTpaau
HaOMI0AeHUH, CAETaHHBIX B X0/¢ 1a0opaTopHOH paboThl;

1 Gamn — 3a mpaBWIbHOE OQOpMIICHHE B paboyeil TeTpaan BBIBOJOB,
CHIETaHHBIX B X0OJI€ J1a00PaTOpPHOIl paboTHI;

2 Oanna — 3a OTBET Ha KOHTPOJIBHBIM BONPOC K J1a0OpaTopHOi paboTte
(mpemonaBaresnb 3aJaeT OAWH KOHTPOJBHBIA BOMPOC W3 MEpeyHs
BONPOCOB K JabopaTropHOil paloTe; eciau CTYOEHT JaeT Ha Hero
TIOJTHBIM BEpPHBIA OTBET, HAUUCIIsIETCs 2 Oaia; eciii OTBET HETIOMHBIH,
Hayncisercs 1 6ami, ecnu oTBeT OTCyTCTBYeT — 0 6aoB).

perieHue

CUTYyaIlo
HHBIX
3aaa4

12

Pemenne cutyaniMoHHBIX 3a/1ad MPOBOAUTCS HA JIBYX 3aHATHX (110 6
0aJIJIOB HA 3aHSATHH).

Ha pemenne cutyanimoHHBIX 3a7a4 oTBoAUTCS 20 MUHYT.
CuryallmoHHBIC 3a/layd  BBIAlOTCA 3apaHee. Ha 3aHsTHH
MperoiaBaTelb 3a7aeT CTYJACHTY 10 2 3aJa4y U3 BHIIAHHOTO 3apaHee
nepeuns. Permenne kaxmoi 3a1a4n CBOUTCS K:

- MOAPOOHOMY OTBETYy Ha MPOOJIEMHBIC BOMPOCHI, KOTOPHIX MOXKET
OBITh 33J]aHO HECKOJIBKO ISl CAMOCTOSITEIIBHOTO OCMBICIICHYS,

- K M3JIOKEHUIO MaTepuala 1o ONpeIeICHHON TeMaTHKe.

6 0aJIOB — CTYJCHT pemwt 00¢e 3aauu 0e3 OIMOO0K U HEIOUETOB,

5 0aioB — CTYACGHT [OMYCTHJ MPH pPEImICHUH OJHOW W3 3aja4
HEJIOYeT;

4 Oamta — CTy[ACHT JOMYCTHJ NPU PEIICHUM O0CHX 3a7ad HEeIIOYETHI,
HE TIOSICHWIT X0/ PEIICHHS,

3 Oaya — CTYAGHT pENIWJ TOJNILKO OMHY 3ajady 0e3 OmmOOK u
HEI0YETOB, BO BTOPOH 3a/1a4e — CePhE3HBIC ONINOKY;

2 Oamma — CTYOSHT JAOMYCTWI TIPH PEIICHUU CEPhE3HBIC
HEOYCThI U ONMIUOKH MPH PEIICHUN KaXKIIOW M3 JBYX CHUTYallMOHHBIX
3aj1ag;

1 ©Oamr — CTymeHT peums OIHYy W3 CHUTYallMOHHBIX 3a7ad C
HeJloYeTaMu U ONIMOKOM, BTOpas 3a/1a4a pelicHa HeMPaBUIbHO WITH K
€€ PEIICHUIO CTYICHT HE MPUCTYTIIIT;

0 6ammoB — 00e 3a7a4¥ PEIICHBI HETIPAaBWIIBHO MK K PEIICHUI0 00eHX

TCCTUPOBA
HUC

15

B Tect Bxoaut 15 3amanuit. 3a Kaxablii MPaBUIBHBIN OTBET CTYyACHT
noiydvaer 1 6am.

Bbrnoxumns
BHTAaMHHOB U
TOPMOHOB.

3amuTa
maboparop
HBEIX paboT

10

[IpenycMoTpeHO BBIMONTHEHHE 2 paboT Mo 5 0amwioB 3a KaXIyIO.
3ammre Ja0OpaTOpHOM PabOTHI MPEAIIECTBYET €€ BBIMOTHEHHE C
00s13aTeNbHBIM COOIOICHUEM MTPABIII TEXHUKH 0€30MaCHOCTH.

bamner 3a 3amuTy omHOW JaboparopHONW pPabOThl CYMMHUPYIOTCS
clemyronuM odpa3om:

1 Gamr — 3a BBITOJIHEHHE JTaOOPATOPHON PabOTHI C COOIOACHHEM
MIpaBHJI TEXHUKN O€30MTaCHOCTH;

1 OGamn — 3a mnpaBuwibHOe oQopMIIeHHE B pabodel TeTpaau
HaOJFONICHUH, CIeTTaHHBIX B X0/I€ JJaO0paTopHOU paboTHI;

1 6amn — 3a mpaBmiIbHOE OoopMiICHHE B padoueii TeTpaau BHIBOIOB,
CICIIAHHBIX B XOJI€ JTA0OpAaTOPHOU padOTHI;

2 Gaiia — 3a OTBET Ha KOHTPOJBHEIN BOIIPOC K JabopaTopHOi pabote
(mpenomaBarenp 3agaeT OAMH KOHTPOJBHBIA BOMPOC W3 MEPEUHs
BONPOCOB K JTabOpaTropHOW paboTe; ecinH CTYyIeHT [OaeT Ha Hero
TIOJTHBIN BEPHBIA OTBET, HAUNCIISAETCS 2 6alia; €CIu OTBET HETIOIHBIH,
HaumcisgeTcs 1 6ai, ecim oTBET OTCyTCTBYET — 0 6aIIIOR).
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perieHue 12 Pemmenne cutyaniMoHHBIX 3a/1ad MPOBOAUTCS HA JIBYX 3aHATHX (10 6
CUTYallo 0aJIJIOB HA 3aHATHH).
HHBIX Ha pemenne cutyanmoHHBIX 3a1a4 oTBOAUTCS 20 MUHYT.
3amadq CutryalluoHHBIC  3aJja4yd  BBIJAIOTCA  3apaHee. Ha  3aHsATUHM
MperoiaBaTelb 3a7aeT CTYJACHTY 10 2 3aJa4y U3 BHIIAHHOTO 3apaHee
niepeuss. Perenne kaxmoi 3a1aun CBOUTCS K:
- OAPOOHOMY OTBETYy Ha MpPOOIEMHBIE BOIPOCHI, KOTOPBIX MOXKET
OBITh 33J1aHO HECKOJIBKO ISl CAMOCTOSITEIIBHOTO OCMBICIICHUS,
- K M3JIOKEHUIO MaTepralia 1o ONpeIeICHHON TeMaTHKe.
6 0aJIOB — CTYJCHT perwt 00¢e 3aauu 0e3 OIMOO0K U HEIOUETOB,
5 0awioB — CTYACGHT [OMYCTHJ IPH pPEIICHUH OJHOW W3 3aja4
HEJIOYeT;
4 Oamta — CTy[ACHT JOMYCTHJI NPU PEIICHUM O0CHX 3a7ad HEeIOYETHI,
HE TIOSICHWIT X0/ PEIICHHUS,
3 Oamma — CTYOEHT pellny TOJNBKO OIHY 3amady 0e3 OmubOoK U
HEI0YETOB, BO BTOPOH 3a/aue — cepbE3HbIC OMUOKH;
2 Oamra — CTYIEHT JOMYCTWII MPHU PEIICHUH CEPhE3HBIC HEO0UYCTH U
OITMOKY MPU PEIICHUN KaXKION U3 IBYX CHUTYaIlMOHHBIX 33]1a4;
1 ©Oamr — CTymeHT pels OIHYy W3 CHUTYaIllMOHHBIX 3a71ad C
HeJlo4YeTaMu U OIIMOKOM, BTOpas 3a/1a4a pelicHa HeMpPaBUIbHO WU K
€€ PELICHUIO CTYACHT He PUCTYIINI;
0 6ammoB — 00e 3a7a4¥ PEIICHBI HETIPAaBWIIBHO MK K PEIICHUI0 00eHX
3aJ1ad CTYJICHT HE TIPUCTYIINIL.
TeCTHPOB 10 B tect Bxoaut 10 3amanuii. 3a KaKaplid MPABUIIBHBIM OTBET CTYAEHT
anue / noiydvaer 1 6am.
KOHTPOJIb
HBbIi
cpe3.(koH
TPOJILHBI
i cpe3)
buonorndeckoe | 3ammra 5 3ammre Ja0OpaTOpHOM PabOTHI MPEAIIECTBYET €€ BBIMOTHEHHE C
u maboparop 00s13aTeTLHBIM COOTIOIEHUEM TTPABMIT TEXHUKHA O€30TIaCHOCTH.
MHKPOCOMAIBHO |HBIX padoT bamnmer 3a 3amuTy omHOW JabOpaTopHONW pPabOThl CYMMHUPYIOTCS

€ OKHUCJICHHUC.

clemyronuM odpa3om:

1 Gamr — 3a BBITOJIHEHHE JTaOOPATOPHON PabOTHI C COOTIOACHHEM
MpaBHJI TEXHUKU O€30MTaCHOCTH;

1 ©Oamn - 3a mnpaBuwibHOE oOQopMmiIIeHHE B pabodell  TETp3
HaOJFONEHUH, CIeTTaHHBIX B X0/I€ JJaO0paTopHOU paboTHI;

1 6amn — 3a mpaBmiIbHOE OohopMiICHHE B paboueii TeTpaau BHIBOIOB,
CICIIAHHBIX B XOJI€ JTA0OPAaTOPHOU pabOTHI;

2 Gaiia — 3a OTBET Ha KOHTPOJBHEIN BOIIPOC K JabopaTopHO paboTte
(mpenomaBarenp 3amaeT OOMH KOHTPOJBHBIA BOMPOC M3 MEPEUHs
BONPOCOB K J1abOpaTropHOW paboTe; ecinH CTyAeHT OaeT Ha Hero
TIOJTHBIN BEPHBIA OTBET, HAUNCIIACTCS 2 6alia; €Il OTBET HETIOIHBIH,
HaumcisaeTcs 1 6ai, ecimm OTBET OTCYTCTBYET — 0 6aIIIOR).
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peuienue 6 Ha pemennie cutyaiinoHHbIX 3aga4 oTBOAUTCS 20 MUHYT.
CUTYyaIlo CutryalluoHHBIC  3aJa4ydl  BBIJAIOTCA  3apaHee. Ha  3aHsATUHM
HHBIX MperoiaBaTellb 3a7aeT CTYJACHTY 10 2 3aJa4d U3 BHIIAHHOTO 3apaHee
3amadq nepeuss. Perenne kaxmoi 3a1aun CBOUTCS K:
- OAPOOHOMY OTBETYy Ha MpPOOIEMHBIE BOIPOCHI, KOTOPBIX MOXKET
OBITh 33J1aHO HECKOJIBKO ISl CAMOCTOSITEIIBHOTO OCMBICIICHUS,
- K M3JIOKEHUIO MaTeprala 1o ONpeIeICHHON TeMaTHKe.
6 0aJIOB — CTYJCHT pemwt 00¢e 3aauu 0e3 OIMOO0K U HEIOUETOB,
5 0aioB — CTYAEGHT [OMYCTHJ IPH PEIICHUH OJHOW W3 3aja4
HEJI0ueT;
4 Oamta — CTy[ACHT JOMYCTHJI NPU PEIICHUM O0CHX 3a7ad HEeIIOYETHI,
HE TIOSICHWIT X0/ PEIICHHS,
3 Oamnma — CTYOEHT pellni TONBKO OIHY 3amady 0e3 OmuboK U
HEI0YETOB, BO BTOPOH 3a/aue — cepbE3HbIC OMUOKH;
2 Oamra — CTYIEHT JOMYCTWII MPHU PEIICHUH CEPhE3HBIC HE0YCTH U
OITMOKY MPU PEIICHUN KaXKIOW M3 JBYX CUTYallMOHHBIX 3a]1ay;
1 ©Oamr — CTymeHT peus OIHYy W3 CHUTYaIllMOHHBIX 3ajad C
HeJlo4YeTaMu U ONIMOKOM, BTOpas 3a/1a4a pelicHa HeMPaBUIbHO WU K
€€ PEIICHUIO CTYIEHT He MPUCTYIIIT;
0 6ammoB — 00e 3a7a4¥ PEIICHBI HETIPAaBWIBHO HITH K PEIICHUI0 00euX
3aJ1ad CTYJICHT HE TIPUCTYIINIL.
TeCTHPOB 10 B tect Bxoaut 10 3amanmii. 3a KaKIplid MPABHIIBHBIA OTBET CTYAEHT
aHue / momydaet 1 6am.
KOHTPOJIb
HBI
cpe3.(KoH
TPOJILHBI
i cpe3)
4, [IpemuansHbie GBI 10 JlomoTHUTENbHBIC TPEMHUATTEHBIC OAJITBI HAYUCIISIOTCS:
— IOCTOSIHHAS aKTUBHOCTh BO BpeMs MpakTHUECKHuX 3aHstuii — 10
0ayoB
— yyacTHe ¢ JOKIaoM B MEXIyHapOJHOH HAyYHO-TIPAKTHYECKOU
koH(epeHIY «JlepKaBUHCKUE YTCHUS» — S5 0ajlioB, €CIIM JOKJIA]
3aHsUT MprU3oBoe MecTo — 10 6amios
5. Hroro 3a cemectp 100
3 cemecTp
*  TEKyIIUH KOHTpoJIb — 22 Gana
*  KOHTPOJIbHBIE Cpe3bl — 2 cpe3a: 6 6amioB, 7 6aTIOB
Pacnipenenenne 6amioB 1Mo 3a1aHUsIM:
Ne Hazpanue dopMbl Max. Mertoauka mpoBeIcHUS 3aHATHS U OLICHKU
T¢ | TeMbl/ BU TEKYyIEro | KOJI-BO
MBI yueOHOM KOHTpoJisi | 0asuioB
paboThI / cpe3bl
1. | OOmmii myTh 3ammuTa 2 3ammre nabopaTopHOW pabOTHl MPEIIIECTBYET €€ BBHINMOJHEHHE C
kaTabonm3ma. |aboparop 00s13aTeNbHBIM COOJIONCHUEM MPAaBHII TEXHUKU 0€30acHOCTH.
HBIX pabo Banner 3a 3ammry omHON naboparopHOW pPabOTBHl CYMMHPYHOTCS

CJICIYIOIUM 00pa3oM:

1 Gannm — 3a BBINOJHEHHE JTa0OPAaTOPHOU PaboOTHI ¢ coOmoaeHUuEM
MpaBUJI TEXHUKA OE30MACHOCTH W TIPaBUIbHOEC OQOpPMIICHHE B
paboueii TeTpaau HAOTIONECHUI U BEIBOJIOB;

1 Gaym — 3a OTBET HA KOHTPOIBHBIN BOMPOC K JabopaTtopHON paboTe
(mpenofaBarenp 3agacT OJUH KOHTPOJBHBIA BOMPOC W3 MEPEUHS
BONPOCOB K JIa0OpaTopHOW paboTe; €CHM CTYISHT JaeT Ha HEro
TIOJTHBIA BEPHBIA OTBET, HAUMCISIETCs | Oayl; eciu OTBET HEBEPHBIH
WM €CITU OTBET OTCYTCTBYeT — () 6ayuioB).
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perieHue

CUTYyaIlo
HHBIX
3a1a4

Ha pemennie cutyanmonnoit 3agauu otBogutcst 10 MUHYT.
CutryalluoHHBIC  3aJa4ydl  BBIJAIOTCA  3apaHee. Ha  3aHsATUHM
MperoiaBaTellb 3ajaeT CTYISHTY | 3amady W3 BBIJAHHOTO 3apaHee
nepeuns. Pemenue 3agaun cBOAUTCS K:

- MOAPOOHOMY OTBETYy Ha MPOOJIEMHBIC BOMPOCHI, KOTOPBIX MOXKET
OBITH 33JJAHO HECKOJBKO JISI CAMOCTOSTEILHOIO OCMBICIICHHS,

- K M3JIOKEHUIO MaTeprala 1o ONpeIeICHHON TeMaTHKe.

2 Gayta — CTYOEHT pelini 3a1ady 0e3 omrOoK 1 HeJOUETOB,

1 Gayt — CTyIeHT pemmi 3a/1a4y ¢ HeZ0UeTaMy WK OITUOKaMH;

0 OamtoB — 3a/1a4a peleHa HEMPaBUIBHO WK K €€ PEIICHHUIO CTYACHT
HE TIPUCTYIIUII.

OO0Omen
YIJIEBOMOB.

3amura
naboparop
HBIX paboT

[Ipenmonaraercs BEIMOIHEHUE ABYX JIJAOOPATOPHBIX paboT 1o 2 Oamia
KaXkzasl.

3amuTe 1a00paTopHOI PabOTHI MPEAISCTBYET €€ BHITIOIHEHUE C
00s13aTeNIEHBIM COOIOICHUEM MTPABHII TEXHUKU 0E30MACHOCTH.

Banmner 3a 3ammry omHOH naboparopHOU pabOTBHl CYMMHPYHOTCS
CJICYIOIIUM 00pa3oM:

1 Gannm — 3a BBINOJHEHHE JTa0OPAaTOPHOU PaboOTHI ¢ coOmoaeHUueM
MpaBUJI TEXHUKA OE30MACHOCTH W TIPaBUIbHOEC OQOPMIICHHE B
paboueii TeTpaau HAOTIONECHUI U BEIBOJIOB;

1 Gaym — 3a OTBET HA KOHTPOIBHBIN BOMPOC K JabopaTtopHON paboTe
(mpenofaBarenp 3agacT OJWMH KOHTPOJBHBIA BOMPOC W3 MEPEUHS
BONPOCOB K J1Ta0OpaTopHOW paboTe; €CHM CTYISHT JacT Ha HEro
TIOJTHBIA BEPHBIA OTBET, HAUMCISIETCs 1 Oaylr; eciu OTBET HEBEPHBIH
WJIM €CITU OTBET OTCYTCTBYeT — () 6ayuioB).

perieHne

CUTYaIlo
HHBIX
3a7a4

Ha pemenne cutyarmonnoit 3amaqan oTBoguTcs 10 MUHYT.
CuTyallMoHHBIC 33J1a4d  BBIAAIOTCSA 3apaHee. Ha 3aHsTHH
mpernojiaBaTeNlb 3aaeT CTYASHTy | 3amady W3 BBIJAHHOTO
3apaHee rmepevHs. Pemenne 3a1auu cCBOIUTCS K:

- ToAPOOHOMY OTBETy Ha MpPOOJIEMHBIE BOIPOCHI, KOTOPBIX MOXKET
OBITH 33J]aHO HECKOJIBKO JIJIsl CAMOCTOSITEIBHOTO OCMBICTICHUS,

- K U3JIOKEHHIO MaTepuara o Onpe/eIeHHON TeMaTuKe.

2 6amia — CTYICHT PEeNII 3a/1aqy 6e3 OMMOOK M HEIOUETOB,

1 Gaut — CTyIeHT pelini 3aJja4y ¢ HeIoUueTaMH WITH OIMOKaMU;

0 6ayIoB — 3a/a4ya pelleHa HeNMPaBWIBHO WIH K €€ PEIICHUIO CTYACHT
HE MPUCTYITUIL

TeCTHPOB
aHue /
KOHTPOJIb
HbIH
cpe3.(KOH
TPOJILHBI
i cpe3)

B tect BxomuT 12 BOpocoB.

6 0ayuTOB — CTYIEHT IpaBMIIHLHO OTBedaeT Ha 11-12 Bompocos B TecTe
5 0ayuI0B — CTYICHT IIPaBMIILHO OTBeYaeT Ha 9-10 BOIIPOCOB B TecTe

4 6amna — CTYICHT NPaBUIILHO OTBEYACT HA 7-8 BOIIPOCOB B TECTE

3 Oajyuta — CTYZICHT IIPaBHIILHO OTBEYAET Ha 5-6 BOIPOCOB B TECTE

2 6am1 — CTYICHT MPaBUILHO OTBEYAET Ha 4-3 BOIpoca B TECTE.

1 GayuT — CTYZIeHT IPaBMIIHLHO OTBEUAET Ha 2 BOIIPOCa B TECTE.

0 GayIoB — CTYACHT IPABWIBHO OTBEYAaeT |1 BOMPOC B TECTE WIN HE
NaéT HA OJJHOTO MPaBUIIBHOTO OTBETA.

Oo6Mmen
JIATAIOB.

3amuTa
maboparop
HBEIX paboT

[Ipeamnomnaraercs BHIMOTHEHUE ABYX JIAOOPAaTOPHBIX padoT 1o 2 6amia
KaXKmast.

3ammre Ja0OpaTOpHOM PabOTHI MPEAIIECTBYET €€ BBIMOTHEHHE C
00s13aTeNbHBIM COOIOICHUEM MTPABHII TEXHUKH 0€30MaCHOCTH.

bamnmer 3a 3amuTy omHOW JabOparopHOW pPabOThl CYMMHUPYIOTCS
clemyronuM odpa3om:

1 Gamr — 3a BBITOJIHCHHE JTaOOPATOPHON PabOTHI C COOMIOACHHEM
MpaBWI TEXHUKM O0€30MacHOCTH M MpaBWIbHOE OQOpMIICHHE B
paboueit TeTpaay HaOMIONCHUN W BHIBOJIOB;

1 Gaymr — 3a OTBET Ha KOHTPOJIBHBIA BOIIPOC K JJabopaTopHOM paboTe
(mpenomaBarenp 3agaeT OAMH KOHTPOJBHBIA BOMPOC W3 MEPEUHs
BONPOCOB K JTabOpaTropHOW paboTe; ecinH CTYyIeHT [OaeT Ha Hero
TIOJTHBIN BEPHBIM OTBET, HAYUCISIETCS | Oy, eClii OTBET HEBEPHBIM
WJTU €CJTM OTBET OTCYTCTBYyeT — O Oayuion).
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peuienue 2 Ha pemennie cutyanmonnoit 3agauu otBogutcst 10 MUHYT.

CUTYallo CuryalimoHHbIE  3aJa4yd  BBIJAIOTCS  3apaHee. Ha  3ausaTuu
HHBIX MpenojaBaTeNb 3aJaeT CTyAeHTY | 3agauy W3 BBIIAHHOTO 3apaHee
3aj1ad. nepeuns. Pemenue 3agaun cBOAUTCS K:

- OAPOOHOMY OTBETYy Ha MpPOOIEMHBIE BOIPOCHI, KOTOPBIX MOXKET
OBITH 3aJJaHO HECKOJIBKO ISl CAMOCTOSITEIBHOTO OCMBICTICHUS,

- K U3JIOKEHHUIO MaTepHala Mo OnpeeieHHON TeMaTHKe.

2 Gayta — CTYOEHT pelini 3a1ady 0e3 omrOoK 1 HeJOUETOB,

1 Gamn — cTygeHT pemmni 3aJady ¢ HeIoYeTaMu HiTH OIINOKaMu;

0 GaytoB — 3aga4a pelieHa HeNPaBWIBHO WIH K €€ PELICHUIO CTYICHT
HE MPHUCTYIIUIL

OOwmeH OenkoB. | 3ammra 4 [IpeamonaraeTcs BEIIONHEHHE ABYX JaOopaTopHBIX padoT mo 2 Gama
Marpuunsle |maboparop KaXKaasl.
OMOCHHTE3BI. |HBIX paboOT 3ammre nabopaTopHOW pPabOTHl MPEIIIECTBYET €€ BBHINMOJHEHHE C

00s13aTeNbHBIM COOJIONCHNEM MPAaBHJI TEXHUKU 0€301acCHOCTH.

Banmner 3a 3amumTy oxmHOW J1abopaTOpHOW pPadOTBl CyMMHUPYIOTCS
CIeIYIOIIUM 00pa3zoM:

1 Gannm — 3a BBINOJHEHHE JTa0OPAaTOPHOU PaboOTHI ¢ coOmoaeHUueM
NpaBWI TEXHUKH O€30MacHOCTH M MpaBWIbHOE OQOpMIIEHHE B
paboueii TeTpany HaOMIOACHUN 1 BHIBO/IOB;

1 6amt — 32 OTBET HA KOHTPOJIBHBIA BOMPOC K J1a00OPaTOpHOH padoTe
(mpemonaBarenb 3alaeT OAWH KOHTPOJBHBIA BOMPOC W3 MEpeyHs
BONPOCOB K JabopaTropHOil paloTe; eciau CTYOEHT JaeT Ha Hero
MOJHBIA BEpPHBI OTBeT, Haumcusercss | Oamr, ecaum  OTBET
HEBEPHBIN MJIM €CJIH OTBET OTCYTCTBYeT — () GayioB).

perieHne 2 Ha pemenne cutyarmonnoit 3amaqan oTBoguTcs 10 MUHYT.

CUTYaIo CuTyalnlMoHHBIE  3aJa4d  BBUIAIOTCS  3apaHee. Ha  3aHsTuun
HHBIX mpernojiaBaTelib 3alaeT CTyJAeHTY | 3aja4y W3 BBIIAHHOTO 3apaHee
3a1a4 nepedns. Penienue 3aa4u CBOIUTCS K:

- ToAPOOHOMY OTBETy Ha MpPOOJIEMHBIE BOIPOCHI, KOTOPBIX MOXKET
OBITH 33J]aHO HECKOJIBKO JIJIsl CAMOCTOSITEIBHOTO OCMBICTICHUS,

- K U3JIOKEHHIO MaTepuara o Onpe/eIeHHON TeMaTuKe.

2 6amia — CTYICHT PEeNII 3a/1aqy 6e3 OMMOOK M HEIOUETOB,

1 GaymT — CTYZIEHT pemni 3aa9y ¢ HeoueTaM1 U OIMTNOKaMHU;

0 GammoB —3amava pelnreHa HeMPaBIIIBHO WIIN K €€ PEIICHUIO CTYACHT
HE MPUCTYITUIL

TeCTHPOB 7 B tect Bxomut 14 Bompocos.
aHue / 7 6anyoB — CTYACHT MPaBIIBLHO OTBe4aeT Ha 13-14 BompocoB B Tecte
KOHTPOJIb 6 6aIoB — CTYACHT MPaBIIBLHO OTBe4aeT Ha 11-12 BompocoB B TecTe
HBIIf 5 6anyoB — CTYACHT MPaBIIBLHO OTBe4aeT Ha 9-10 BompocoB B TecTe
cpe3.(koH 4 Ganna — CTyIEHT MPaBUIIBHO OTBEYAET Ha 7-8 BOIIPOCOB B TECTE
TPOJbHBI 3 Ganya — CTYAEHT MPaBUIIBHO OTBEYAET Ha 5-6 BOIIPOCOB B TECTE
i cpe3) 2 0a — CTyZIEeHT MpaBWIHHO OTBEYaeT Ha 4-3 Bompoca B TecTe.

1 GaymT — CTYZIeHT IPaBMIIHLHO OTBEYACT Ha 2 BOIIPOCa B TECTE.
0 GayIoB — CTYACHT IPABWIBHO OTBEYAaeT 1 BOMPOC B TECTE WIN HE
NaéT HA OJJHOTO MPaBUIIBHOTO OTBETA.

Hroro 3a cemectp 35

4 cemecTp
TEKYIIUI KOHTpOb — 20 6amioB
KOHTPOJIBHBIE Cpe3bl — 2 cpe3a: 7 6ayioB, 8 6amioB
npemMuanbHblie 6amisl — 10 6anos
OTBET Ha k3aMeHe: He Oosnee 30 OamioB

Pacnipenenenre 6aJiioB 10 3aaHKSIM:
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TC
MbI

HasBanue TeMbl
/ BuJ yueOHOI
paboThI

Dopmbl
TEKYILETO
KOHTPOJIS

/ cpe3sl

Max.
KOJI-BO
0aJUIOB

MCTO,Z[I/IKa IMMPOBCACHUS 3aHATHA U OLICHKHU

BzanmMocBs3b
MPOLIECCOB
oOMeHa
BCIIIECTB B
OpraHu3Me.
Bruoxumus
TOPMOHOB.

3amura
naboparop
HBIX paboT

3amuTe 1a0OpaTopHON PaOOTHI MPENIISCTBYET €€ BBIMOIHECHUE C
00s13aTeIEHBIM COONIOICHUEM MTPABIII TEXHUKU 0E30MACHOCTH.

Banmner 3a 3ammry omHON naboparopHOW pabOTHl CYMMHPYHOTCS
CJICYIOIIUM 00pa3oM:

1 Gannm — 3a BBINOJHEHHE JTa0OPAaTOPHOM PaboOTHI ¢ coOmoaeHUuEM
MpaBUJI TEXHUKUA OE30MACHOCTH W TIPaBUIbHOE OQOPMIICHHE B
paboueii TeTpaau HAOTIONECHUI U BEIBOJIOB;

1 Gaym — 3a OTBET HA KOHTPOIBHBIN BOMPOC K JabopaTtopHON paboTe
(mpenofaBarenp 3agacT OJWMH KOHTPOJBHBIA BOMPOC W3 MEPEUHS
BONPOCOB K JITa0OpaTopHOW paboTe; €CHM CTYISHT IacT Ha HEro
TIOJTHBIA BEPHBIA OTBET, HAUMCISIETCs 1 Oaylr; eciu OTBET HEBEPHBIH
WJIM €CITU OTBET OTCYTCTBYeT — () 6ayuioB).

perieHue

CUTYyaIlo
HHBIX
3azad.

Ha pemenuie cutyarnmonnoit 3agauu otBogutcst 10 MUHYT.
CutryalluoHHBIC  3aJa4ydl  BBIJAIOTCA  3apaHee. Ha  3aHsATUH
MperoaBaTellb 3ajaeT CTYISHTY | 3amady W3 BBIJAHHOTO 3apaHee
nepeuns. Pemenue 3agaun cBOAUTCS K:

- MOAPOOHOMY OTBETYy Ha MPOOJIEMHBIC BOMPOCHI, KOTOPBIX MOXKET
OBITH 33JJAHO HECKOJBKO IS CAMOCTOSTEILHOIO OCMBICIICHHS,

- K M3JIOKEHUIO MaTepuala 1o ONpeIeICHHON TeMaTHKe.

2 Gayta — CTYOEHT pelini 3a1ady 0e3 omun0oK 1 HeJOUETOB,

1 Gayt — CTYZIeHT pelmi 3a/1a4y ¢ HeJ0YeTaMy WK OITUOKaMH;

0 6amtoB —3a/aua pelreHa HEMPABIWIILHO WK K €€ PEIICHUI0 CTYACHT
HE TIPUCTYIIUII.

MunepanbHbIT
a
BOJIHO-COJICBOI1
o0MeH.

3amura
naboparop
HBIX paboT

[IpeamonaraeTcs BEIONHEHNE ABYX JaOopaTopHBIX padoT mo 2 Gansa
Kaxzasi.

3ammre nabopaTopHOW pabOTHl MPEIIIECTBYET €€ BBHINMOJHEHHE C
00s13aTeNbHBIM COOJIONCHUEM MPAaBHJI TEXHUKU 0€30acHOCTH.

Banner 3a 3amumTy oxmHOW J1abopaTopHOW pPadOTBl CyMMHUPYIOTCS
CIIeIYIOIIUM 00pa3zoM:

1 Gannm — 3a BBINOJHEHHE JTa0OPAaTOPHOU PaboOTHI ¢ coOmoaeHUuEM
NpaBWI TEXHUKH O€30MacHOCTH M MpaBUIbHOE OQOpMIIEHHE B
paboueii TeTpany HaOMIOACHUN 1 BHIBO/IOB;

1 6amt — 32 OTBET HA KOHTPOJIBHBIA BONPOC K J1a0OPaTOpHOH padoTe
(mpemonaBaresnb 3alaeT OAWH KOHTPOJBHBIA BOMPOC M3 MEpeuHs
BONPOCOB K JabopaTropHOil paloTe; eciau CTYOEHT JaeT Ha Hero
TIOJTHBIM BEPHBIH OTBET, HauUciseTcs | Oar; ecny OTBET HEBEpHBIN HJ)
€CJIN OTBET OTCYTCTBYET — 0 6auIoB).

perieHne

CUTYaIlo
HHBIX
3a7a4

Ha pemenne cutyarmonnoi 3amaqan oTBoguTcs 10 MUHYT.
CuTyanlmoHHBIE  3aJa4d  BBUIAIOTCS  3apaHee. Ha  3aHsTHun
mpernojaBaTellb 3aaeT CTYJACHTY | 3aja4y W3 BBIIAHHOTO 3apaHee
nepedns. Penienue 3aa4u CBOIUTCS K:

- ToApPOOHOMY OTBETYy Ha MpPOOJIEMHBIE BOMPOCHI, KOTOPBIX MOXKET
OBITH 33JJaHO HECKOJIBKO JIJISl CAMOCTOSITEIBHOTO OCMBICTICHUS,

- K U3JIOKEHHIO MaTepuara o Onpe/ieIeHHON TeMaThKe.

2 6amia — CTYICHT PEeNII 3a/1aqy 6e3 OMMOOK M HEIOUETOB,

1 Gaut — CTyIeHT pelIni 3aJja4y ¢ HeIoUeTaMH WITH OIMOKaMU;

0 GammoB —3amava pelnreHa HeMPaBIIIBHO WIIN K €€ PEIICHUIO CTYACHT

HE TIPUCTYIINII.
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TECTHPOB
aHue /
KOHTPOJIb
HbIH
cpe3(KOHT
PONBHBINI
cpe3)

B tect Bxoaut 14 Bonpocos.

7 6annoB — CTyAEHT MPaBUILHO OTBe4YaeT Ha 13-14 BommpocoB B TecTe
6 0anIoB — CTyAEHT MPaBUIBHO oTBe4aeT Ha 11-12 BonmpocoB B TecTe
5 06aIoB — CTyIEHT MPaBUIBHO OTBe4aeT Ha 9-10 BompocoB B TecTe

4 Gaya — CTYOEHT NPaBUJIHO OTBEUYAET Ha 7-8 BOIPOCOB B TeCTe

3 Gana — CTyACHT MpaBHJIBHO OTBEYAET Ha 5-6 BOPOCOB B TECTE

2 GaJu1 — CTYJICHT PaBUWIIBHO OTBEYaET Ha 4-3 Bompoca B TECTE.

1 Gann — CTyaeHT NpaBWIIBHO OTBEUYAET Ha 2 BOIPOCA B TECTE.

0 0amyoB — CTYyAEHT HPAaBWJILHO OTBEYaeT | BONPOC B TECTE WM HE
AT HU OJHOTO NMPABUIIBHOTO OTBETA.

Buoxumus
OpPraHoB U
TKaHEH.

3amura
naboparop
HBIX paboT

[Ipenmonaraercs BEITOJIHEHUE ABYX JJAOOPATOPHBIX paboT 1o 2 Oamia
KaXkzasl.

3amuTe 1a00paTopHON PaOOTHI MPENIISCTBYET €€ BBIMOIHEHUE C
00s13aTeNIEHBIM COONIOJICHUEM MTPABIII TEXHUKU 0E30MACHOCTH.

Banmner 3a 3ammry omHON naboparopHOW pPabOTBHl CYMMHPYHOTCS
CJICYIOIIUM 00pa3oM:

1 Gannm — 3a BBINOJHEHHE JTa0OPAaTOPHOU PaboOTHI ¢ coOmoaeHUuEM
MpaBUJI TEXHUKA OE30MACHOCTH W TIPaBUIbHOEC OQOPMIICHHE B
paboueii TeTpaau HAOTIONECHUI U BEIBOJIOB;

1 Gaym — 3a OTBET HA KOHTPOIBHBIN BOMPOC K JabopaTtopHON paboTe
(mpenofaBarenb 3agacT OJUMH KOHTPOJBHBIA BOMPOC W3 MEPEUHS
BONPOCOB K JIa0OpaTopHOW paboTe; €CHM CTYISHT JaeT Ha HEro
TIOJTHBIA BEPHBIA OTBET, HAUMCISIeTCs 1 Oaylr; eciu OTBET HEBEPHBIH
WJIM €CITU OTBET OTCYTCTBYeT — () 6ayuioB).

perieHne

CUTyaIn
OHHBIX
3aa4.

Ha pemenne cutyarnmonnoi 3amaqaun oTBoguTcs 10 MUHYT.
CuTyanlMoHHbBIE 3aJ1a4d BBLIAIOTCS 3apaHee. Ha 3aHsaTHH
mpernojaBaTeNb 3alaeT CTYJIeHTy | 3ajady W3 BBLIAHHOTO
3apaHee rmepevHs. Pemenne 3a1auu cCBOIUTCS K:

- ToApOoOHOMY OTBETY Ha MPOOJIEMHBEIE BOTPOCHI, KOTOPBIX
MOXeET OBITh 33JIaH0 HECKOJILKO JIJISI CaMOCTOSTEILHOTO
OCMBICTICHUS,

- K U3JIOKEHHIO MaTepuara o Onpe/ieIeHHON TeMaTHKe.

2 6amia — CTYIEHT PEeNII 3a/1aqy 6e3 OMMOOK M HEIOUETOB,

1 Gaut — CTyIeHT pelni 3aJja4y ¢ HeIoUueTaMH WITH OIMOKaMHU;
0 6ayoB — 3aa4ya pelleHa HeNMPaBUIBHO WK K €€ PEIICHUIO CTYACHT

Bbrnoxumns
MOJIOKA.

3amuTa
maboparop
HBEIX paboT

3ammre JabOpaTOpHOM PabOTHI MPEAIIECTBYET €€ BBIMOTHEHHUE C
00s13aTeNbHBIM COOIOICHUEM MTPABIII TEXHUKH 0€30MaCHOCTH.

bamner 3a 3amuTy omHOW JaboparopHONW pPabOThl CYMMHPYIOTCS
clemyonuM oopa3om:

1 Gamr — 3a BBITOJIHEHHE J1aOOPATOPHON pPabOTHI C COOMIOACHHEM
MpaBWI TEXHUKM O0€30MacHOCTH M MpaBWIbHOE OQOpMIICHHE B
paboueit TeTpaay HaOIIONCHUN W BHIBOJIOB;

1 Gaymr — 3a OTBET Ha KOHTPOJIBHBIA BOIPOC K JTabopaTopHOM paboTe
(mpenomaBarenp 3amaeT OAWMH KOHTPOJBHBIA BOMPOC W3 MEPEeUHs
BONPOCOB K JTabOpaTropHOW paboTe; ecinH CTyIEHT [OaeT Ha Hero
TIOJTHBIN BEPHBIM OTBET, HAYUCISIETCS | Oy, eClii OTBET HEBEPHBIM
WJTU €CJTM OTBET OTCYTCTBYyeT — O Oaiuion).

perieHne

CUTYaIlo
HHBIX
3a7a4

Ha pemenne cutyarnmonnoi 3amaqau oTBoguTcs 10 MUHYT.
CuTyalnlmoHHBIE  3aJa4d  BBUIAIOTCS  3apaHee. Ha  3aHsTuun
mpernojiaBaTellb 3a/aeT CTYJACHTY | 3ajaqy W3 BBIIAHHOTO 3apaHee
nepedns. Penienue 3a1a4u CBOIUTCS K:

- TOoAPOOHOMY OTBETYy Ha MPOOJIEMHBIE BOIPOCHI, KOTOPBIX MOXKET
OBITH 33JJaHO HECKOJIBKO JIJISi CAMOCTOSITEIBHOTO OCMBICTICHUS,

- K U3JIOKEHHIO MaTepuara o Onpe/ieIeHHON TeMaThKe.

2 6amia — CTYICHT PEeNII 3a/1aqy 6e3 OMMOOK M HEIOUETOB,

1 Gaut — CTyIeHT pelIni 3aJja4y ¢ HeIoUeTaMH WITH OIMOKaMU;

0 6ayoB — 3aa4ya pelleHa HeNMPaBUIBHO WK K €€ PEIICHUIO CTYACHT
HE MPUCTYITUIL.
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TeCTHPOB 8 B tect BxoauT 16 Bonpocos.
anue / 8 0aJIoB — CTYIEHT MPaBUIIBHO OTBeYaeT Ha 15-16 BompocoB B TecTe
KOHTPOJIb 7 6annoB — CTyACHT MPaBUILHO OTBe4YaeT Ha 13-14 BompocoB B TecTe
HBbIi 6 0anIoB — CTyAEHT MPaBUIBHO oTBe4aeT Ha 11-12 BonmpocoB B Tecte
cpe3.(koH 5 0aJJIOB — CTYACHT MPABIWILHO OTBeYaeT Ha 9-10 BOMPOCOB B TeCTe
TPOJILHBI 4 Gaya — CTYOSHT NPaBUJIHO OTBEYAET Ha 7-8 BOIPOCOB B TeCTE
i cpe3) 3 Gania — CTyACHT MpaBHIBHO OTBEYAET Ha 5-6 BOMPOCOB B TECTE
2 a1 — CTYJICHT IPaBUIIBHO OTBEYaET Ha 4-3 Bompoca B TECTE.
1 Gamn — cTyaeHT NpaBWIIBHO OTBEUYAET Ha 2 BOIPOCA B TECTE.
0 0amyoB — CTYyAEHT HPAaBWJILHO OTBEYaeT | BOMpPOC B TECTE WM HE
Ta€T HU OHOTO NMPABUIIBHOTO OTBETA.
[IpemuansHbie OaIbl 10 JlononHUTENbHBIE TPEMUATbHBIEC 0aJITbl HAYUCIISIFOTCS:

— TIOCTOSIHHAsI aKTHMBHOCTH BO BpEeMsI MPaKTHUECKUX 3aHATHH — 10
0asioB

— ydacTHe C JOKJIaoM B MeXAyHapoAHON Hay4HO-IPAaKTHYECKON
KoH(pepeHH «/lep>kaBUHCKHE YTEHUs» — 5 0aluloB, €cliu JOKIaj
3aHsUT MprU3oBoe Mecto — 10 Gamios
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OTBeT Ha PK3aMCHE

30

15-20 ©annmoB — CTyAEGHT PacKpbUI OCHOBHBIE BOMPOCHI M 3aJaHuUs
OusieTa Ha OLICHKY «YAOBJICTBOPUTEILHO»

21-25 0amnoB — CTyAEHT pacKpbll OCHOBHBIC BOIIPOCHI W 3a/aH]
OuseTa Ha OLIEHKY «XOPOLIOY,

26-30 6amnoB — CTYAEHT PAacKpbLl OCHOBHBIE BOMPOCH M 3aJaHuUs
Ousera Ha OLIEHKY «OTIMYHO».

DK3aMEHAMOHHBIA OWJIET BKIIOYAaeT 3 BOMpoca: 2 TEOPETHUYECKUX
BOIPOCAa WU OAHY CHUTyalMOHHYyIO 3ajgauy. Kaxnaelii M3 BOmpocos
ouenuBaercs B 10 6amnos.

OTBeT Ha TEOPETUUYECKUI BOTIPOC:

10 OaIoB — WUCUEPNBIBAIONIMI OTBET Ha BONPOC, CBOOOJHOE
BJIaJICHNE TEPMUHOJOIHEH, TIyOOKOe MOHMMaHHWE OWOXMMHUYECKHX
MEXaHU3MOB, CIIOCOOHOCTh K JIOTUYECKOMY MBIIUICHUIO |
CaMOCTOSITENIbHBIM YMO3aK/IIOUEHHUSAM, 3HAaHUE JOMOJHUTEIBHON
JUTEPATYPHI;

9 ©OamnoB — mMONMHBIA OTBET Ha BOMpOC, CBOOOAHOE BIalcHHE
TEPMHUHOJIOTHEH, TITyOOKOEe MOHNMaHHEe OMOXUMHYECKIX MEXaHU3MOB,
CIOCOOHOCTh K JIOTHYECKOMY MBIIUICHHIO WM CaMOCTOSTEIbHBIM
YMO3aKJIIOUCHUSIM, 3HaHUE JOTIOJHUTEIILHON JINTEPaTyphl;

8 OamnoB — MONHBIA OTBET Ha BONPOC, CBOOOAHOE BIAJCHUE
TEPMHUHOJIOTHEH, TITyOOKOEe MOHNMaHHEe OMOXUMHYECKIX MEXaHU3MOB,
CHOCOOHOCTH K JIOTHYECKOMY MBIIIJICHHUIO;

7 0annoB — HEOOCTATOYHO TMOJHBIA OTBET HA BOMPOC, XOpoIIee
BIaJCHHE TEPMHUHOJIOTHEH, TMOHMMaHWE  OMOXUMHYECKUX
MEXaHU3MOB, CIOCOOHOCTD K JIOTHYE€CKOMY MBILIICHHIO;

6 0anyoB — HEIOCTATOYHO MOJIHBIA OTBET Ha BOIIPOC, XOpoLIee
BIaJICHNE  TEPMHUHOJIOTHMEH,  HENOCTAaTOYHOE  ITOHHMaHUE
OMOXMMHYECKUX MEXaHU3MOB;

5 0amioB — HEMOJNHBIA OTBET Ha BOIPOC, YAOBIECTBOPHUTEIBLHOE
BJIa/ICHUE TEPMHHOJIOTHEH, HEI0CTaTOYHOE MMOHMMaHue
OMOXMMHYECKUX MEXaHU3MOB;

4 Oamra — OTBET HA BONPOC YACTHUYHBIA MM COIACPKUT OIIMOKH,
YAOBIETBOPUTEIBHOE BIaICHUE TEPMUHOJIOTHEH;

3 Gania — OTBET HETIOJIHBIN, YaCTh MaTepualla U3JI0KeHa HEBEPHO;

2 Oamra — TrTpyOble omwuOKM, NpeAcTaBieHa (parMeHTapHas
nHGOPMAIHS IO BOTIPOCY;

1 Gann — moMBITKa OTBETa Ha BOIIPOC;

0 6amnoB — OTKa3 OT OTBETA.

Pemenne cutyanuonHoM 3a1a4un:

10 GayoB - coCTaBieH MPAaBWIIBHBIA aNTOPUTM peIIeHHs 3afaqd, B
JIOTHYECKOM PACCYXIEHHH HET OLUIMOOK, €CTh OObSICHEHHE PELICHUS,
MOJYYeH BEpHBIN OTBET, 3ajadya pelieHa PaluOHAIBHBIM CIIOCOOO0M;
CTYJEHT IEMOHCTPHPYET OINYHOE 3HAaHUE MaTepHana;

9 0anyoB - OTBET Ha BOMPOCH 33/1a4d JaH MPaBUJIbHO; OOBICHEHHE
xofa e€ perieHus: noApoOHOeE, MOCIe0BaTeIbHOE, TPAMOTHOE, C
TEOPETUIECKIMH 000CHOBAHUSIMH;

8 0amyoB - OTBET Ha BONPOCH! 3aJa4yd JaH MPaBUIbHO, OOBSCHEHUE
xofa eé peleHust HeIOCTaTOYHO MOAPOOHOE;

7 ©annoB - OTBET Ha BONPOCHI 3aJayHl AaH MPaBUIBHO, OOBSCHEHUE
xoga e€ pemeHus MOApPOOHOE, HO HEJOCTATOYHO JIOTUYHOE, C
CIMHUYHBIMU OLIMOKaMH B JETAJISAX, HEKOTOPBIMH 3aTPyAHCHUSIMH B
TEOPETUIECCKOM 000CHOBAHHU;

6 OamioB - OTBETHl Ha BOMNPOCH 3aJaydl JaHbl IPAaBUIIBHO;
OOBSICHEHHE XOJ]a €€ PEIICHHUS HEAOCTaTOYHO TOJHOE, C OIIUOKaMHU,
c1a0bIM TEOPETUYECKUM 00OCHOBAHUEM;

5 0amioB - OTBETHl Ha BOMNPOCH 3aJaydl JaHbl IPAaBUJIBHO;
OOBsSICHEHHE XOlIa €€ pelleHH YacTHYHOoe, CO  CJadbIM
TEOPETUYECKHM 00O0CHOBAHHUEM;

4 Ganna - OTBETHI HA BOMPOCHI 337a4i JaHbl MPaBUIBHO; OObSCHEHNE
X0Jla e pelIeHus ¢ oMnOKamMu, 6€3 TEOPEeTHIECKOro 000CHOBAHMS;

3 Oanna - 3amaHue TMOHATO MPAaBWIBHO, JAaH NMPAaBHJILHBIA OTBET, HO
HEeT 0OBSICHEHHSI X012 PEILICHHUS;

7 AaAaTTa - OTRATLET WA ROTNOCLT 29790 TAWULT HermhaRUTLRITO®



7. |aauBHIyanbHBIE 3aJaHMS, 30 Habop mononHuTensHBIX 0aIOB pa3pelieH CTyACHTY,

C IMOMOIIIBIO KOTOPBIX PACKPLIBIICMY Ha 3K3aMCHE OCHOBHBIC BOIIPOCHI U 3a/IaHUA Oouera Ha
MOXXHO Ha6paTI> OLICHKY HC HUKC «YAOBJICTBOPUTCIIBHO)».
JOIIOJTHHUTCIILHBIC OasIel HA HCO6XO):[I/IMO OTBCTUTH Ha YCTHBIC BOIIPOCHI II0 OCHOBHBLIM pa3acjiaM
JK3aMCHEC KypCa IO HNpONyHICHHBIM HJIW HCE CAAHHBIM B TCYCHUC CCMCECTpa
TEMaM.

CryneHT moiydaeT He Ooiee 3 BONPOCOB, OTBET HA KaKIbIN
oreHuBaeTcs B 10 0amioB (CM. BBIIIE).

[Ipu moBTOpHOW cHade TEeMBl Oalljibl, IMIOJyYEHHBIC paHee,
OOHYJISIFOTCSL.

8. HUroro 3a cemectp 65

Hrorosas oreHka 1mo sk3ameny BbicTaBisieTcs B 100-0amipHOM 1MIKane ¥ B TPAAUITMOHHON YeThIpeX0aibHOI
ITepeBon 100-06ainpHON pPEUTHHTOBOW OICHKA IO JUCHUILNIMHE B TPAJAUIMOHHYIO dYeThIpexOal
OCYIIECTBIISIETCA CIEAYIOIIUM 00pa3oM:

100-6ayuipHasA cucTeMa TpanuimonHas cucteMa
85 - 100 6anmoB OTnugyHO
70 - 84 6anmoB Xoporto
50 - 69 Gannos YIOBIETBOPUTEIBEHO
Menee 50 HeynosnerBopurenbHo

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYIIIETO KOHTPOJIS
pellieHUe CUTYallMOHHBIX 32124

Tema 1. buoxumus 6e1KOB ¥ PEPMEHTOB.
TunoBble CHTYallHOHHBIE 321a49H
3anaua 1.

B moue peGeHka M B3pOCIOrO MY>KYMHBI OOHAPYXUJIM KPEaTUH M KPEaTHUHHH COOTBETCTBEHHO. SIBIISAIOTCS
yCTaHOBJICHHbIE OMOXWMHUYECKHE MTOKA3aTeNId B MOYE OTKJIOHEHHEM OT HOPMBbI?

OTtBeT:

IIpucyrcTBHe KpeaTHHHHA B MO4Ye pe0eHKa He YKa3bIBaeT Ha NaToJI0THI0, IPUCYTCTBHE KPeaTHHHHA
B MO4€e B3pOCJIOI0 MY’KYMHBI AABJISAETCS OTKJIOHEHHEM OT HOPMBI.

3agava 2.

C numieit B opranm3m pederka noctymnmio 80 r 6enka B cyTku. C MOUYO# 3a 3TO e BpeMsl BBIISIUIOCH 16 T
azora. KakoB a30TUCTHIN OastaHC y peOeHKa, 0 4eM OH CBUICTEIhCTBYET?

OTtBeT:

B 80 r Oeanka cogep:xkurca npudausuresbHo 12,8 r (16%) asora. BeiBoauTcst a3ora Oosblie, y
pedeHKa OTpULATEIbHBIN A30TUCTBIN 0aanc. Bo3Mo:kHO 0e/IkoBOE rojionaHue, 3a00/1eBaHKe.

3amaua 3.

Y HOBOPOXXIEHHOTO Cpasy IMociie pOKICHHUsS OOHapykuiach xkenryxa. O0muii OmmmpyOuH B KpoBu — 60
MKMOJIB/JI, HenmpsiMoi — S3MKMoITb/11. Ha3BaTh BU JKEATYXH.

Ortser:
HeonaTajabHas xkenTyXxa (sKeJTyXa HOBOPOKICHHBIX).

3agaua 4.
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MutoxoHapu# Oyporo >Kupa MOCTOSHHO HAaXOIATCS B Pa30OLICHHOM COCTOSHUHU. B uem Ouonoruyeckuit
cMmbicil  naHHoro (enomeHa? Yem oOycnoBneH Oypbiii 1Ber Tkanu? Ilouemy »5Ta TKaHp B 3ab
KOJIMYECTBAX MPUCYTCTBYET Y HOBOPOXKIACHHBIX, @ Y B3POCIBIX COXPAHSETCS B CIEIOBBIX KOJTMYECTBAX ?

OTtBeT:

Bypslii nBeT TKaHu 00ycJIOBJIEH NMPUCYTCTBHEM 00JIBIIOT0 KOJIHM4YeCTBA MUTOXOHApPHUil. Pa3o0menue
AbIXaHUA U (pochopuIUPOBAHNA NPHUBOAUT K IeHepalUM Telia. Y HOBOPOKACHHBIX MEXaHH3MbI
TepMOoperyJisiiii HeCOBepPIIeHHbI, Oypblii KD BBINOJHACT (PYHKIUIO TEPMOpPeryJIs M.

3amaua 5.

[louemy ecTecTBEHHOE BCKapMJIMBaHHE TIOJe€3Hee [UIs TPYyIHOro pebeHKa, YeM YyHoTpebiaeHue
UCKYCCTBEHHBIX CMECEH, HECMOTps Ha TO, YTO OHM COAJTaHCHPOBAHBI IO COAEPXKAHUIO OCHOBHBIX
MUTATEIbHBIX BEIIECTB: OEJIKOB, )KUPOB, YIIIEBOI0B, MUHEPATIbHBIX COJIEH?

OTtBeT:

I'pynnoe MOJIOKO COAEPIKUT 0MO0JIOTHYEeCKH aKTHBHBIE BelllecTBa: TOPMOHBI,
(pepMeHTBHL.UMMYHOITIO0YJIMHBI, JU30LMM, JakTogeppuH, Oudpuaym-paxrop. Heodxonmmo s
(hopMmupoBaHuss MMMYHHTETA, HOPMAJILHOIO IIePEeBAPUBAHUS.

TunoBbie KOHTPOJIbHBIE BONPOCHI VISl 3AlIIUTHI J1A00PATOPHBIX PpadoT
1. Kak B MemuIMHCKOM JTaOOPaTOpHO MPAKTHUKE UCTIONB3YIOTCS SBJICHUS JIEHATYPAIlMU U BhICATMBAHUS OCIIK

2. Uto xapaktepusyeT akTuBHOCTh pepmenTa 1 E?

3. Kakue xodepMeHTHI BXOIAT B COCTaB OKcuaopenykra3? Kakwe BUTaMHHBI HEOOXOAMMBI U WX
obpa3zoBaHus?

4. OxapakTtepusyiiTe OHOXUMHUECKHE (DYHKIMM BHUTAMHUHOB, OIpENEICHHUE KOTOPHIX IMPOBOIMIOCH B
naboparopHoii padore.

5. Kakue xumMuyeckue BCIICCTBA OIIPCACTIAIOT NUIICBYIO ICHHOCTDH MOJIOKa?
6. Kak uaMeHsieTcst CocTaB rpyJHOrO MOJIOKa B 3aBUCUMOCTH OT CpPOKa JaKTaluu?

Tema 2. buoxumus BUTAaMUHOB U TOPMOHOB.
TumnoBble CHTYallHOHHBbIE 3a1a4H
3anaua 1.

B Moue pebeHka U B3pOCIOro MY)KYMHBI OOHAPYKUJIM KPEaTHH U KPEaTHHHH COOTBETCTBEHHO. SIBIsIOTCA
JIM 3TH YCTAHOBIICHHBIE OMOXMMUYECKHUE MTOKA3aTeId B MOYE OTKIIOHEHHUEM OT HOPMBI?

OTtBeT:

IIpucyrcTBHe KpeaTHHUHA B Mo4Ye pefeHKa He YKa3bIBaeT Ha MaTOJI0THI0, IPUCYTCTBHE KPeaTUHHHA
B MO4e B3P0OCJIOr0 MY ;KYMHBI SIBJISIETCS OTKJIOHEHHEM OT HOPMBbI.

3amaua 2.

C numeii B opranusm pedenka noctynmio 80 r 6enka B cyTku. C MOUO# 3a 3TO K€ BPeMsI BBIJACIHIOCH 16 T
azota. KakoB a30THCTHIN OanaHC y peOeHKa, O YEM OH CBUACTEIIbCTBYET?

OTtBeT:

B 80 r 0eaka comep:xkurca npudausuteabno 12,8 r (16%) aszora. BeiBoguTcs a3zora 0oJiblie,
s y
peGeHKa OTpUIIAaTeIbLHBIN a30THCTHIH 0asanc. Bo3MoxxHO GesikoBOe rosi01aHue, 3a00/1eBaHue.

3amgaua 3.

Y HOBOPOXKIEHHOTO cpa3y MOCie POXKACHUS oOHapyxmiachk skenryxa. OOmuid Ominpyoun B kpoBu — 60
MKMOJIB/JI, HeTIpsIMOH — S3MKMoIb/11. Ha3Bare BU XKEATYXH.

Orser:
HeonaranbHas xejTyxa (3KeJITyXa HOBOPOKIEHHBIX).



3agaua 4.

MuTtoxoHIpuH Oyporo >kupa MOCTOSHHO HAXOJATCS B pa300LIEHHOM COCTOSIHMM. B ueM Ouonoruyeckuii
cMbIc ngaHHOTO (eHomeHa? Uem oOycrmomieH Oypoiii 1mBetr Tkanu? Ilodemy 3Ta TKaHb B 3aMETHBIX
KOJIMYECTBAX MPUCYTCTBYET Y HOBOPOXKJCHHBIX, @ Y B3POCIBIX COXPAHSIETCS B CJIEAOBBIX KOTMYECTBAX?
Otser:

Bypblii uBeT TKaHu 00YCJI0BJIEH MPUCYTCTBHEM 00JIBIIOT0 KOJIMYECTBA MUTOXOHAPUid. Pa3zo0imenue
AbIXaHUSl U (ochOpHIUPOBAHUS NMPUBOIAMT K TeHepallMu Temia. Y HOBOPOKIAEHHBIX MeXaHHU3MbI
TepMoperyJ/isiliii HecoBepIIeHHbI, Oypblii JKUP BbINOJHAET (PYHKIUIO TEPMOpPeEryJIsHH.

3amgaua 5.

[Toyemy ecTecTBEeHHOE BCKapMJIMBaHME IIOJie3HEe JUISI TPYyOHOro pebeHka, uYeM ynorpedieHue
HCKYCCTBCHHBIX CMGCGI\/'I, HCCMOTpsAA Ha TO, YTO OHU CGaHaHCI/IpOBaHBI o COACPKAHUIO OCHOBHBIX
MUTATEJbHBIX BEIECTB: OCJIKOB, KHUPOB, YITICBOAOB, MUHEPAJIbHBIX COIEH?

Ortser:

I'pyanoe MOJIOKO COAEPIKUT 0MO0JIOTHYEeCKH aKTHBHBIE BellecTBa: TOPMOHBI,
(pepMeHTBL.UMMYHOITIO0YJIMHBI, JHU30LMM, JakTogeppuH, Oudpuaym-paxrop. Heodxonmmo s
(hopmupoBaHUss MMMYHHTETA, HOPMAJILHOIO NIEPEeBAPUBAHUS.

TunoBbie KOHTPOJIbHBIE BONPOCHI VISl 3AIIIUTHI J1A00PATOPHBIX PadoT

1. Kak B MeaMIIMHCKON JTaOOpaTOPHOM TPAKTHUKE WCIIOJIB3YIOTCS SBJICHUS JICHATYpallud U BBICAIIMBAHUS
0enKoB?

2. Uto xapaktepusyeT akTuBHOCTh pepmenTa 1 E?

3. Kakue xodepMeHTHI BXOIAT B COCTaB OKcuaopenykra3? Kakwe BUTaMHHBI HEOOXOAMMBI UIS WX
obpa3zoBaHus?

4. OxapaktepusyiiTe OHOXUMHUYECKHE (DYHKIMHM BHUTAMHUHOB, OIpPENEICHHE KOTOPHIX IMPOBOIMWIOCH B
naboparopHoii padore.

5. Kakue xumMuyeckue BCIICCTBA ONPCACTIAIOT NUIICBYIO ICHHOCTDH MOJIOKa?
6. Kak uaMeHsieTcst CocTaB rpyJHOrO MOJIOKAa B 3aBUCUMOCTH OT CpPOKa JaKTaluu?

Tewma 3. buonoruueckoe 1 MUKPOCOMAIbLHOE OKUCIICHHE.
Tumnosble CHTYallHOHHBbIE 321241
3anaua 1.

B Moue pebeHka U B3pOCIOro MY)KYMHBI OOHAPYKUJIM KPEaTHH W KPEaTHHHH COOTBETCTBEHHO. SIBIsIOTCA
JIM 3TH YCTAHOBIICHHBIE OMOXMMUYECKHUE MTOKA3aTeIM B MOYE OTKIIOHEHHUEM OT HOPMBI?

OTtBeT:

IIpucyrcTBHe KpeaTHHUHA B Mo4Ye pefeHKa He YKa3bIBaeT Ha MaToJI0THI0, IPUCYTCTBHE KPeaTUHHHA
B MO4e B3P0CJIOr0 MY ;KYMHBI SIBJISIETCS OTKJIOHEHHEM OT HOPMBbI.

3amaua 2.

C numeii B opranusM pedenka noctynmio 80 r 6enka B cyTku. C MOUO# 3a 3TO K€ BPeMs BBIJCIHIOCH 16 T
azota. KakoB a30THCTHIN OanaHC y peOeHKa, O YEM OH CBUACTEIIbCTBYET?

OTtBeT:

B 80 r 0eaka comep:xkurca npudausuteabno 12,8 r (16%) aszora. BeiBoguTcss a3zora 0oJiblie,
s y
pe0eHKa OTpUIIATeIbLHBIN a30THCTHIH 0asanc. Bo3Mo:xxHO GesikoBOe rosi01aHue, 3a00J1eBaHue.

3agava 3.
Y HOBOPOXKIEHHOTO cpa3y MOCie POXKACHUS oOHapyxmiack xenryxa. OOmuid OminpyouH B kpoBu — 60
MKMOJIB/JI, HeTpsIMOH — S3MKMoIb/11. Ha3BaTek BU XKEATYXH.

Orser:
HeonaranbHas xejTyxa (3KeJITyXa HOBOPOKIEHHbBIX).
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3agaua 4.

MuTtoxoHIpuH Oyporo >kupa MOCTOSHHO HAXOJATCS B pa300LIEHHOM COCTOSIHMM. B ueM Ouonoruyeckuii
cMbIc ngaHHOTO (eHomeHa? Uem oOycrmomieH Oypoiii 1mBetr Tkanu? Ilodemy 3Ta TKaHb B 3aMETHBIX
KOJIMYECTBAX MPUCYTCTBYET Y HOBOPOXKJCHHBIX, @ Y B3POCIBIX COXPAHSIETCS B CJIEAOBBIX KOTMYECTBAX?
Otser:

Bypblii uBeT TKaHu 00YCJI0BJIEH MPUCYTCTBHEM 00JIBIIOT0 KOJIMYECTBA MUTOXOHAPUid. Pa3zo0imenue
AbIXaHUSl U (ochOpHIUPOBAHUS NMPUBOIAMT K TeHepallMu Temia. Y HOBOPOKIAEHHBIX MeXaHHU3MbI
TepMoperyJ/isiliii HecoBepIIeHHbI, Oypblii JKUP BbINOJHAET (PYHKIUIO TEPMOpPeEryJIsHH.

3angaua 5.

[Touemy ecTecTBEHHOE BCKapMJIMBaHHE TIOJE€3HEE Ui TPYIHOTO peOdeHKa, dYeM yHnoTpeOieHue
I/ICKyCCTBCHHBIX CMGCGI\/'I, HCCMOTpSI Ha TO, 4YTO OHH CGaHaHCI/IpOBaHBI 10 CO,Z[ep)KaHI/IIO OCHOBHBIX
MUTATEJbHBIX BEIECTB: OCJIKOB, KHUPOB, YITICBOAOB, MUHEPAJIbHBIX COIEH?

OTtBeT:
I'pynnoe MOJIOKO COAEPKUT OMOJIOrHYECKH AKTHBHbBIE BellecTBa: TOPMOHBI,

(pepMeHTBL.UMMYHOITIO0YJIMHBI, JHU30LMM, JakTogeppuH, Oudpuaym-paxrop. Heodxonmmo s
(hopmupoBaHUss MMMYHHTETA, HOPMAJILHOIO NIEPEeBAPUBAHUS.

TunoBbie KOHTPOJIbHBIE BONPOCHI VISl 3AIIIUTHI J1A00PATOPHBIX PadoT

1. Kak B MeaMIIMHCKON JTaOOpaTOPHOM TPAKTHUKE WCIIOJIB3YIOTCS SBJICHUS JICHATYpallud U BBICAIIMBAHUS
0enKoB?

2. Uto xapaktepusyeT akTuBHOCTh pepmenTa 1 E?

3. Kakue xodepMeHTHI BXOIAT B COCTaB OKcuaopenykra3? Kakwe BUTaMHHBI HEOOXOAMMBI UIS WX
obpa3zoBaHus?

4. OxapakrtepusyiiTe OHMOXMMHYECKHE (QYHKIIMM BUTAMUHOB, OIPENEICHHE KOTOPBIX MPOBOAUIOCH B
naboparopHoii padore.

5. Kakue xumudeckue BelecTBa ONpeesitoT TUIIEBYIO LIEHHOCTh MOJIOKa?

6. Kak uaMeHsieTcst CocTaB rpyJHOrO MOJIOKAa B 3aBUCUMOCTH OT CpPOKa JaKTaluu?

Tema 4. O0muii myTh KaTaboIMU3MA.
TunoBble CHTYallMOHHBIE 321a49H
3amaua 1.

B Moue pebGeHka M B3pOCIOr0 MY>KYMHBI OOHAPYKHMJIM KpPEaTHH M KPEaTHHHUH COOTBETCTBEHHO.
SIBIISAIOTCS JT 3TH YCTaHOBJIEHHBIE OMOXUMHUYECKUE TTOKA3aTeIN B MOYE OTKIIOHEHUEM OT HOPMBbI?

OTtBeT:

[IpucyrcTBue KpeaTHHHHA B MOoYe pe0eHKa He YKa3biBaeT HA MATOJIOTHI0, IPUCYTCTBHE KPeaTHHHHA
B3POCJIOr0 MY:KYUHBI SIBJISIETCA OTKJIOHEHHEM OT HOPMBI.

3amaua 2.

C numeii B opranusM pedenka noctynmio 80 r 6enka B cyTku. C MOUO# 3a 3TO K€ BPeMs BBIJCIHIOCH 16 T
azota. KakoB a30THCTHIN OanaHC y peOeHKa, O YEM OH CBUACTEIIbCTBYET?

OTtBeT:

B 80 r 0eaka comep:xkurca npudausuteabno 12,8 r (16%) aszora. BeiBoguTcss a3zora 0oJiblie,
s y
pe0eHKa OTpUIIATeIbLHBIN a30THCTHIH 0asanc. Bo3Mo:xxHO GesikoBOe rosi01aHue, 3a00J1eBaHue.

3agava 3.
Y HOBOPOXKIEHHOTO cpa3y MOCie POXKACHUS oOHapyxmiack xenryxa. OOmuid OminpyouH B kpoBu — 60
MKMOJIB/JI, HeTpsIMOH — S3MKMoIb/11. Ha3BaTek BU XKEATYXH.

Orser:
HeonaranbHas xejTyxa (3KeJITyXa HOBOPOKIEHHbBIX).
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3agaua 4.

MuTtoxoHIpuH Oyporo >kupa MOCTOSHHO HAXOJATCS B pa300LIEHHOM COCTOSIHMM. B ueM Ouonoruyeckuii
cMbIc ngaHHOTO (eHomeHa? Uem oOycrmomieH Oypoiii 1mBetr Tkanu? Ilodemy 3Ta TKaHb B 3aMETHBIX
KOJIMYECTBAX MPUCYTCTBYET Y HOBOPOXKJCHHBIX, @ Y B3POCIBIX COXPAHSIETCS B CJIEAOBBIX KOTMYECTBAX?

OTtBeT:

Bypblii nBer TKaHHW O00YCJIOBJIEH NPUCYTCTBHEM OO0JBIIOI0 KOJUYECTBA MHUTOXOHApHM. Pa300n
AbIXaHUSl U (ochOpHIUPOBAHUS NMPUBOIAMT K TeHepallMu Temia. Y HOBOPOKIAEHHBIX MeXaHHU3MbI
TepMoperyJ/isiliii HecoBepIIeHHbI, Oypblii JKUP BbINOJHAET (PYHKIUIO TEPMOpPeEryJIsHH.

3amgaua 5.

[Toyemy ecTecTBEeHHOE BCKapMJIMBaHME IIOJie3HEe JUISI TPYyOHOro pebeHka, uYeM ynorpedieHue
HCKYCCTBEHHBIX CMECei, HECMOTps Ha TO, YTO OHHM COAJTaHCHUPOBAHBI IO COACPKAHUIO OCHOBHBIX
MUTATEJbHBIX BEIECTB: OCJIKOB, KHUPOB, YITICBOAOB, MUHEPAJIbHBIX COIEH?

OTtBeT:

I'pynnoe MOJIOKO COAEPIKUT 0MO0JIOTHYEeCKH aKTHBHBIE BellecTBa: TOPMOHBI,
(pepMeHTBL.UMMYHOITIO0YJIMHBI, JHU30LMM, JakTogeppuH, Oudpuaym-paxrop. Heodxonmmo s
(hopmupoBaHUss MMMYHHTETA, HOPMAJILHOIO NIEPEeBAPUBAHUS.

TunoBbie KOHTPOJIbHBIE BONPOCHI VISl 3AIIIUTHI J1A00PATOPHBIX PadoT

1. Kak B MeaMIIMHCKON JTaOOpaTOPHOM TPAKTHUKE WCIIOJIB3YIOTCS SBJICHUS JICHATYpallud U BBICAIIMBAHUS
0enKoB?

2. Uto xapaktepusyeT akTuBHOCTh pepmenTa 1 E?

3. Kakue xodepMeHTHI BXOIAT B COCTaB OKcuaopenykra3? Kakwe BUTaMHHBI HEOOXOAMMBI UIS WX
obpa3zoBaHus?

4. OxapaktepusyiiTe OHOXUMHUYECKHE (DYHKIMHM BHUTAMHUHOB, OIpPENEICHHE KOTOPHIX IMPOBOIMWIOCH B
naboparopHoii padore.

5. Kakue xumMuyeckue BCIICCTBA ONPCACTIAIOT NUIICBYIO ICHHOCTDH MOJIOKa?
6. Kak uaMeHsieTcst CocTaB rpyJHOrO MOJIOKAa B 3aBUCUMOCTH OT CpPOKa JaKTaluu?

Tema 5. OOMeH yriIeBOOB.
TunoBble CHTYallMOHHBIE 321a49H
3amaua 1.

B Moue pebeHka U B3pOCIOro MY)KYMHBI OOHAPYKUJIM KPEaTHH W KPEaTHHHH COOTBETCTBEHHO. SIBIsIOTCA
JIM 3TH YCTAHOBIICHHBIE OMOXMMUYECKHUE MTOKA3aTeIM B MOYE OTKIIOHEHHUEM OT HOPMBI?

OTtBeT:

IIpucyrcTBHe KpeaTHHUHA B Mo4Ye pefeHKa He YKa3bIBaeT Ha MaToJI0THI0, IPUCYTCTBHE KPeaTUHHHA
B MO4e B3P0CJIOr0 MY ;KYMHBI SIBJISIETCS OTKJIOHEHHEM OT HOPMBbI.

3amaua 2.

C numeii B opranusM pedenka noctynmio 80 r 6enka B cyTku. C MOUO# 3a 3TO K€ BPeMs BBIJCIHIOCH 16 T
azota. KakoB a30THCTHIN OanaHC y peOeHKa, O YEM OH CBUACTEIIbCTBYET?

OTtBeT:

B 80 r 0eaka comep:xkurca npudausuteabno 12,8 r (16%) aszora. BeiBoguTcss a3zora 0oJiblie,
s y
pe0eHKa OTpUIIATeIbLHBIN a30THCTHIH 0asanc. Bo3Mo:xxHO GesikoBOe rosi01aHue, 3a00J1eBaHue.

3agava 3.
Y HOBOPOXKIEHHOTO cpa3y MOCie POXKACHUS oOHapyxmiack xenryxa. OOmuid OminpyouH B kpoBu — 60
MKMOJIB/JI, HeTpsIMOH — S3MKMoIb/11. Ha3BaTek BU XKEATYXH.

Orser:
HeonaranbHas xejTyxa (3KeJITyXa HOBOPOKIEHHbBIX).
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3agaua 4.

MuTtoxoHipur Oyporo >kupa MOCTOSHHO HAaXOASTCS B pa3oOLIEHHOM COCTOSHMU. B uem Ouonormueckuit
cMbIc ngaHHOTO (eHomeHa? Uem oOycrmomieH Oypoiii 1mBetr Tkanu? Ilodemy 3Ta TKaHb B 3aMETHBIX
KOJIMYECTBAX MPUCYTCTBYET Y HOBOPOXKJCHHBIX, @ Y B3POCIBIX COXPAHSIETCS B CJIEAOBBIX KOTMYECTBAX?
Otser:

Bypblii uBeT TKaHu 00YCJI0BJIEH MPUCYTCTBHEM 00JIBIIOT0 KOJIMYECTBA MUTOXOHAPUid. Pa3zo0imenue
AbIXaHUSl U (ochOpHIUPOBAHUS NMPUBOIAMT K TeHepallMu Temia. Y HOBOPOKIAEHHBIX MeXaHHU3MbI
TepMoperyJ/isiliii HecoBepIIeHHbI, Oypblii JKUP BbINOJHAET (PYHKIUIO TEPMOpPeEryJIsHH.

3angaua 5.

[Touemy ecTecTBEHHOE BCKapMJIMBaHHE TIOJE€3HEE Ui TPYIHOTO peOdeHKa, dYeM yHnoTpeOieHue
I/ICKyCCTBCHHBIX CMCCCﬁ, HCCMOTpSI Ha TO, 4YTO OHH C6aJIaHCI/IpOBaHBI 10 cozlepncaHmo OCHOBHBIX
MUTATEJbHBIX BEIECTB: OCJIKOB, KHUPOB, YITICBOAOB, MUHEPAJIbHBIX COIEH?

OTtBeT:
I'pynnoe MOJIOKO COAEPKUT OMOJIOrHYECKH AKTHBHbBIE BellecTBa: TOPMOHBI,

(pepMeHTBL.UMMYHOITIO0YJIMHBI, JHU30LMM, JakTogeppuH, Oudpuaym-paxrop. Heodxonmmo s
(hopmupoBaHUss MMMYHHTETA, HOPMAJILHOIO NIEPEeBAPUBAHUS.

TunoBbie KOHTPOJIbHBIE BONPOCHI VISl 3AIIIUTHI J1A00PATOPHBIX PadoT

1. Kak B MeaMIIMHCKON JTaOOpaTOPHOM TPAKTHUKE WCIIOJIB3YIOTCS SBJICHUS JICHATYpallud U BBICAIIMBAHUS
0enKoB?

2. Uto xapaktepusyeT akTuBHOCTh pepmenTa 1 E?

3. Kakue xodepMeHTHI BXOIAT B COCTaB OKcuaopenykra3? Kakwe BUTaMHHBI HEOOXOAMMBI UIS WX
obpa3zoBaHus?

4. OxapakrtepusyiiTe OHMOXMMHYECKHE (QYHKIIMM BUTAMUHOB, OIPENEICHHE KOTOPBIX MPOBOAUIOCH B
naboparopHoii padore.

5. Kakue xumudeckue BelecTBa ONpeesitoT TUIIEBYIO LIEHHOCTh MOJIOKa?

6. Kak uaMeHsieTcst CocTaB rpyJHOrO MOJIOKAa B 3aBUCUMOCTH OT CpPOKa JaKTaluu?

Tema 7. O6men 6enkoB. MaTpuyHbie OMOCHHTE3HI.
TunoBble CHTYallMOHHBIE 321a49H
3anaua 1.

B Moue pebeHka U B3pOCIOro MY)KYMHBI OOHAPYKUJIM KPEaTHH W KPEaTHHHH COOTBETCTBEHHO. SIBIsIOTCA
JIM 3TH YCTAHOBIICHHBIE OMOXMMUYECKHUE MTOKA3aTeIM B MOYE OTKIIOHEHHUEM OT HOPMBI?

OTtBeT:

IIpucyrcTBHe KpeaTHHUHA B Mo4Ye pefeHKa He YKa3bIBaeT Ha MaToJI0THI0, IPUCYTCTBHE KPeaTUHHHA
B MO4e B3P0CJIOr0 MY ;KYMHBI SIBJISIETCS OTKJIOHEHHEM OT HOPMBbI.

3amaua 2.

C numeii B opranusM pedenka noctynmio 80 r 6enka B cyTku. C MOUO# 3a 3TO K€ BPeMs BBIJCIHIOCH 16 T
azota. KakoB a30THCTHIN OanaHC y peOeHKa, O YEM OH CBUACTEIIbCTBYET?

OTtBeT:

B 80 r 0eaka comep:xkurca npudausuteabno 12,8 r (16%) aszora. BeiBoguTcss a3zora 0oJiblie,
s y
pe0eHKa OTpUIIATeIbLHBIN a30THCTHIH 0asanc. Bo3Mo:xxHO GesikoBOe rosi01aHue, 3a00J1eBaHue.

3agaua 3.

Y HOBOPOXKIEHHOTO cpa3y MOCie POXKACHUS oOHapyxmiack xenryxa. OOmuid OminpyouH B kpoBu — 60
MKMOJIB/JI, HeTpsIMOH — S3MKMoIb/11. Ha3BaTek BU XKEATYXH.

Orser:
HeonaranbHas xejTyxa (3KeJITyXa HOBOPOKIEHHbBIX).
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3amaua 4.

MuTtoxoHIpuH Oyporo >kupa MOCTOSHHO HAXOJATCS B pa300LIEHHOM COCTOSIHMM. B ueM Ouonoruyeckuii
cMbIc ngaHHOTO (eHomeHa? Uem oOycrmomieH Oypoiii 1mBetr Tkanu? Ilodemy 3Ta TKaHb B 3aMETHBIX
KOJIMYECTBAX MPUCYTCTBYET Y HOBOPOXKJCHHBIX, @ Y B3POCIBIX COXPAHSIETCS B CJIEAOBBIX KOTMYECTBAX?

OTtBeT:

Bypblii uBeT TKaHu 00YCJI0BJIEH MPUCYTCTBHEM 00JIBIIOT0 KOJIMYECTBA MUTOXOHAPUid. Pa3zo0imenue
AbIXaHUSl U (ochOpHIUPOBAHUS NMPUBOIAMT K TeHepallMu Temia. Y HOBOPOKIAEHHBIX MeXaHHU3MbI
TepMoperyJ/isiliii HecoBepIIeHHbI, Oypblii JKUP BbINOJHAET (PYHKIUIO TEPMOpPeEryJIsHH.

3amgaua 5.

[Toyemy ecTecTBEeHHOE BCKapMJIMBaHME IIOJie3HEe JUISI TPYyOHOro pebeHka, uYeM ynorpedieHue
HCKYCCTBEHHBIX CMECei, HECMOTps Ha TO, YTO OHHM COAJTaHCHUPOBAHBI IO COACPKAHUIO OCHOBHBIX
MUTATEJbHBIX BEIECTB: OCJIKOB, KHUPOB, YITICBOAOB, MUHEPAJIbHBIX COIEH?

OTtBeT:

I'pyanoe M0JIOKO cOep:KUT OHOTOTHYECKH AKTHBHbIE BellleCTBA: FTOPMOHBI, (pepMEeHTHI.AMMYHOIJI00YJ
JaktogeppuH, oupuaym-paxrop. Heodxonumo 1i1s1 popMupoBaHusi HMMYHHTETa, HOPMAJIBLHOIO Iepel

TunoBbie KOHTPOJIbHBIE BONPOCHI VISl 3AIIIUTHI J1A00PATOPHBIX PadoT

1. Kak B MeaMIIMHCKON JTaOOpaTOPHOM TPAKTHUKE WCIIOJIB3YIOTCS SBJICHUS JICHATYpallud U BBICAIIMBAHUS
0enKoB?

2. Uto xapaktepusyeT akTuBHOCTh pepmenTa 1 E?

3. Kakue xodepMeHTHI BXOIAT B COCTaB OKcuaopenykra3? Kakwe BUTaMHHBI HEOOXOAMMBI UIS WX
obpa3zoBaHus?

4. OxapaktepusyiiTe OHOXUMHUYECKHE (DYHKIMHM BHUTAMHUHOB, OIpPENEICHHE KOTOPHIX IMPOBOIMWIOCH B
naboparopHoii padore.

5. Kakue xumMuyeckue BCIICCTBA ONPCACTIAIOT NUIICBYIO ICHHOCTDH MOJIOKa?
6. Kak uaMeHsieTcst CocTaB rpyJHOrO MOJIOKAa B 3aBUCUMOCTH OT CpPOKa JaKTaluu?

Tema 9. MunepaIbHBIN U BOITHO-COJIEBON OOMEH.
Tumnosble CHTYallHOHHBbIE 321241
3amaua 1.

B Moue pebeHka U B3pOCIOro MY)KYMHBI OOHAPYKUJIM KPEaTHH W KPEaTHHHH COOTBETCTBEHHO. SIBIsIOTCA
JIM 3TH YCTAHOBIICHHBIE OMOXMMUYECKHUE MTOKA3aTeIM B MOYE OTKIIOHEHHUEM OT HOPMBI?

OTtBeT:

IIpucyrcTBHe KpeaTHHUHA B Mo4Ye pefeHKa He YKa3bIBaeT Ha MaToJI0THI0, IPUCYTCTBHE KPeaTUHHHA
B MO4e B3P0CJIOr0 MY ;KYMHBI SIBJISIETCS OTKJIOHEHHEM OT HOPMBbI.

3amaua 2.

C numeii B opranusM pedenka noctynmio 80 r 6enka B cyTku. C MOUO# 3a 3TO K€ BPeMs BBIJCIHIOCH 16 T
azota. KakoB a30THCTHIN OanaHC y peOeHKa, O YEM OH CBUACTEIIbCTBYET?

OTtBeT:

B 80 r 0eaka comep:xkurca npudausuteabno 12,8 r (16%) aszora. BeiBoguTcss a3zora 0oJiblie,
s y
pe0eHKa OTpUIIATeIbLHBIN a30THCTHIH 0asanc. Bo3Mo:xxHO GesikoBOe rosi01aHue, 3a00J1eBaHue.

3agava 3.
Y HOBOPOXKIEHHOTO cpa3y MOCie POXKACHUS oOHapyxmiack xenryxa. OOmuid OminpyouH B kpoBu — 60
MKMOJIB/JI, HeTpsIMOH — S3MKMoIb/11. Ha3BaTek BU XKEATYXH.

Orser:
HeonaranbHas xejTyxa (3KeJITyXa HOBOPOKIEHHbBIX).



3agaua 4.

MuTtoxoHIpuH Oyporo >kupa MOCTOSHHO HAXOJATCS B pa300LIEHHOM COCTOSIHMM. B ueM Ouonoruyeckuii
cMbIc ngaHHOTO (eHomeHa? Uem oOycrmomieH Oypoiii 1mBetr Tkanu? Ilodemy 3Ta TKaHb B 3aMETHBIX
KOJIMYECTBAX MPUCYTCTBYET Y HOBOPOXKJCHHBIX, @ Y B3POCIBIX COXPAHSIETCS B CJIEAOBBIX KOTMYECTBAX?
Otser:

Bypblii uBeT TKaHu 00YCJI0BJIEH MPUCYTCTBHEM 00JIBIIOT0 KOJIMYECTBA MUTOXOHAPUid. Pa3zo0imenue
AbIXaHUSl U (ochOpHIUPOBAHUS NMPUBOIAMT K TeHepallMu Temia. Y HOBOPOKIAEHHBIX MeXaHHU3MbI
TepMoperyJ/isiliii HecoBepIIeHHbI, Oypblii JKUP BbINOJHAET (PYHKIUIO TEPMOpPeEryJIsHH.

3amgaua 5.

[Toyemy ecTecTBEeHHOE BCKapMJIMBaHME IIOJie3HEe JUISI TPYyOHOro pebeHka, uYeM ynorpedieHue
HCKYCCTBCHHBIX CMGCGI\/'I, HCCMOTpsAA Ha TO, YTO OHU CGaHaHCI/IpOBaHBI o COACPKAHUIO OCHOBHBIX
MUTATEJbHBIX BEIECTB: OCJIKOB, KHUPOB, YITICBOAOB, MUHEPAJIbHBIX COIEH?

Ortser:

I'pyanoe MOJIOKO COAEPIKUT 0MO0JIOTHYEeCKH aKTHBHBIE BellecTBa: TOPMOHBI,
(pepMeHTBL.UMMYHOITIO0YJIMHBI, JHU30LMM, JakTogeppuH, Oudpuaym-paxrop. Heodxonmmo s
(hopmupoBaHUss MMMYHHTETA, HOPMAJILHOIO NIEPEeBAPUBAHUS.

TunoBbie KOHTPOJIbHBIE BONPOCHI VISl 3AIIIUTHI J1A00PATOPHBIX PadoT

1. Kak B MeaMIIMHCKON JTaOOpaTOPHOM TPAKTHUKE WCIIOJIB3YIOTCS SBJICHUS JICHATYpallud U BBICAIIMBAHUS
0enKoB?

2. Uto xapaktepusyeT akTuBHOCTh pepmenTa 1 E?

3. Kakue xodepMeHTHI BXOIAT B COCTaB OKcuaopenykra3? Kakwe BUTaMHHBI HEOOXOAMMBI UIS WX
obpa3zoBaHus?

4. OxapaktepusyiiTe OHOXUMHUYECKHE (DYHKIMHM BHUTAMHUHOB, OIpPENEICHHE KOTOPHIX IMPOBOIMWIOCH B
naboparopHoii padore.

5. Kakue xumMuyeckue BCIICCTBA ONPCACTIAIOT NUIICBYIO ICHHOCTDH MOJIOKa?
6. Kak uaMeHsieTcst CocTaB rpyJHOrO MOJIOKAa B 3aBUCUMOCTH OT CpPOKa JaKTaluu?

Tema 11. buoxumus Mosoxa.
Tumnosble CHTYallHOHHBbIE 321241
3agaua 1.

B Moue pebeHka U B3pOCIOro MY)KYMHBI OOHAPYKUJIM KPEaTHH W KPEaTHHHH COOTBETCTBEHHO. SIBIsIOTCA
JIM 3TH YCTAHOBIICHHBIE OMOXMMUYECKHUE MTOKA3aTeIM B MOYE OTKIIOHEHHUEM OT HOPMBI?

OTtBeT:

IIpucyrcTBHe KpeaTHHUHA B Mo4Ye pefeHKa He YKa3bIBaeT Ha MaToJI0THI0, IPUCYTCTBHE KPeaTUHHHA
B MO4e B3P0CJIOr0 MY ;KYMHBI SIBJISIETCS OTKJIOHEHHEM OT HOPMBbI.

3amaua 2.

C numeii B opranusM pedenka noctynmio 80 r 6enka B cyTku. C MOUO# 3a 3TO K€ BPeMs BBIJCIHIOCH 16 T
azota. KakoB a30THCTHIN OanaHC y peOeHKa, O YEM OH CBUACTEIIbCTBYET?

OTtBeT:

B 80 r 0eaka comep:xkurca npudausuteabno 12,8 r (16%) aszora. BeiBoguTcss a3zora 0oJiblie,
s y
pe0eHKa OTpUIIATeIbLHBIN a30THCTHIH 0asanc. Bo3Mo:xxHO GesikoBOe rosi01aHue, 3a00J1eBaHue.

3agava 3.
Y HOBOPOXKIEHHOTO cpa3y MOCie POXKACHUS oOHapyxmiack xenryxa. OOmuid OminpyouH B kpoBu — 60
MKMOJIB/JI, HeTpsIMOH — S3MKMoIb/11. Ha3BaTek BU XKEATYXH.

Orser:
HeonaranbHas xejTyxa (3KeJITyXa HOBOPOKIEHHbBIX).
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3agaua 4.

MuTtoxoHIpuH Oyporo >kupa MOCTOSHHO HAXOJATCS B pa300LIEHHOM COCTOSIHMM. B ueM Ouonoruyeckuii
cMbIc ngaHHOTO (eHomeHa? Uem oOycrmomieH Oypoiii 1mBetr Tkanu? Ilodemy 3Ta TKaHb B 3aMETHBIX
KOJIMYECTBAX MPUCYTCTBYET Y HOBOPOXKJCHHBIX, @ Y B3POCIBIX COXPAHSIETCS B CJIEAOBBIX KOTMYECTBAX?
Otser:

Bypblii uBeT TKaHu 00YCJI0BJIEH MPUCYTCTBHEM 00JIBIIOT0 KOJIMYECTBA MUTOXOHAPUid. Pa3zo0imenue
AbIXaHUSl U (ochOpHIUPOBAHUS NMPUBOIAMT K TeHepallMu Temia. Y HOBOPOKIAEHHBIX MeXaHHU3MbI
TepMoperyJ/isiliii HecoBepIIeHHbI, Oypblii JKUP BbINOJHAET (PYHKIUIO TEPMOpPeEryJIsHH.

3amgaua 5.

[Toyemy ecTecTBEeHHOE BCKapMJIMBaHME IIOJie3HEe JUISI TPYyOHOro pebeHka, uYeM ynorpedieHue
HCKYCCTBEHHBIX CMECei, HECMOTps Ha TO, YTO OHHM COAJTaHCHUPOBAHBI IO COACPKAHUIO OCHOBHBIX
MUTATEJbHBIX BEIECTB: OCJIKOB, KHUPOB, YITICBOAOB, MUHEPAJIbHBIX COIEH?

Ortser:

I'pyanoe MOJIOKO COAEPIKUT 0MO0JIOTHYEeCKH aKTHBHBIE BellecTBa: TOPMOHBI,
(pepMeHTBL.UMMYHOITIO0YJIMHBI, JHU30LMM, JakTogeppuH, Oudpuaym-paxrop. Heodxonmmo s
(hopmupoBaHUss MMMYHHTETA, HOPMAJILHOIO NIEPEeBAPUBAHUS.

TunoBbie KOHTPOJIbHBIE BONPOCHI VISl 3AIIIUTHI J1A00PATOPHBIX PadoT

1. Kak B MeaMIIMHCKON JTaOOpaTOPHOM TPAKTHUKE WCIIOJIB3YIOTCS SBJICHUS JICHATYpallud U BBICAIIMBAHUS
0enKoB?

2. Uto xapaktepusyeT akTuBHOCTh pepmenTa 1 E?

3. Kakue xodepMeHTHI BXOIAT B COCTaB OKcuaopenykra3? Kakwe BUTaMHHBI HEOOXOAMMBI UIS WX
obpa3zoBaHus?

4. OxapakrtepusyiiTe OHMOXMMHYECKHE (QYHKIIMM BUTAMUHOB, OIPENEICHHE KOTOPBIX MPOBOAUIOCH B
naboparopHoii padore.

5. Kakue xumudeckue BelecTBa ONpeesitoT TUIIEBYIO LIEHHOCTh MOJIOKa?

6. Kak uaMeHsieTcst CocTaB rpyJHOrO MOJIOKAa B 3aBUCUMOCTH OT CpPOKa JaKTaluu?

pelIcHHEe CUTYalIlUOHHBIX 3a1a4.

Tema 6. OOMEH JIUITHIIOB.
TunoBble CHTYallHOHHBIE 321a49H
3amaua 1.

B Moue pebeHka U B3pOCIOro MY)KYMHBI OOHAPYKUJIM KPEaTHH U KPEaTHHHH COOTBETCTBEHHO. SIBIsIOTCA
JIM 3TH YCTAHOBIICHHBIE OMOXMMUYECKHUE MTOKA3aTeIM B MOYE OTKIIOHEHHUEM OT HOPMBI?

OTtBeT:

IIpucyrcTBHe KpeaTHHUHA B Mo4Ye pefeHKa He YKa3bIBaeT Ha MaTOJI0THI0, IPUCYTCTBHE KPeaTUHHHA
B MO4e B3P0CJIOr0 MY ;KYMHBI SIBJISIETCS OTKJIOHEHHEM OT HOPMBbI.

3amaua 2.

C numeii B opranusm pedenka noctynmio 80 r 6enka B cyTku. C MOUO# 32 3TO K€ BPeMs BBIJCIHIOCH 16 T
azota. KakoB a30THCTHIN OanaHC y peOeHKa, O YEM OH CBUACTEIIbCTBYET?

OTtBeT:

B 80 r 0eaka comep:xkurca npudausuteabno 12,8 r (16%) aszora. BeiBoguTcs a3zora 0oJiblie,
s y
pe0eHKa OTpUIIAaTeIbLHBIN a30THCTHIH 0asanc. Bo3Mo:xxHO OesikoBOe ros101aHue, 3a00J1eBaHue.

3agaua 3.

Y HOBOPOXKIEHHOTO cpa3y MOCie POXKACHUS OOHapyxmiachk xenryxa. OOmuid OminpyOuH B kpoBu — 60
MKMOJIB/JI, HeTpsIMOK — S3MKMoIb/11. Ha3Bare BU XKEATYXH.

OTtBeT:
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HeonaTtaiabHas xenTyXa (3KeJTyXa HOBOPOKICHHBIX).

3agaua 4.

MuTtoxoHIpuH Oyporo >kupa MOCTOSHHO HAXOJATCS B pa300ILIEHHOM COCTOSIHMM. B ueM Ouonoruyeckuii
cMbIc gaHHOTO (eHomeHa? Uem oOycrmomieH Oypeiii 1mBetr TkaHu? Ilodemy 3Ta TKaHb B 3aMETHBIX
KOJIMYECTBAX MPUCYTCTBYET Y HOBOPOXKJICHHBIX, a Y B3POCIBIX COXPAHSIETCS B CJIEAOBBIX KOTUYECTBAX?

OTtBeT:

Bypblii nBeT TKaHu 00ycJIOBJIEH NMPUCYTCTBHEM 00JIBIIOI0 KOJIM4YeCTBA MUTOXOHApPHUil. Pa3o0menue
AbIXaHUuA U (pochopuIUPOBAHNA NMPUBOAUT K IeHEpalUM TeIia. Y HOBOPOKACHHBIX MEXaHH3MbI
TepMOperyJisiiii HeCOBepIIeHHbI, Oypblii KD BBINOJHACT (PYHKIHIO TEPMOpPeryJIs M.

3amaua 5.

[louemy ecTecTBEHHOE BCKapMJIMBaHHe TIOJe€3HEe [UIs TPYyIHOro pebdeHKa, YeM YyHnoTpebiaeHue
UCKYCCTBEHHBIX CMECEH, HECMOTps Ha TO, YTO OHM COAJTaHCHPOBAHBI IO COAEPNKAHUIO OCHOBHBIX
MUTATENIBHBIX BEIIECTB: OEIKOB, )KUPOB, YIIIEBOI0B, MUHEPATIbHBIX COJIEH?

Otser:

I'pynnoe MOJIOKO CO/IEPIKUT 0M0JIOTHYEeCKH aKTHBHbIE BelllecTBA: TOPMOHBI,
¢GepMeHTHL.UMMYHOIJIOOYJIMHBI, JHM30IUM, JakTopeppuH, Oupuaym-paxkrop. Heobdxommmo st
(popmMupoBanuss NIMMYHHTETAa, HOPMAJIbHOIO NepeBAPUBAHMSI.

THunoBbie KOHTPOJIbHBIE BONPOCHI JIfl 3AIUTHI JIA00OPATOPHBIX PadoT

1. Kak B mMemnuuuHCKoi 1a60OpaTOPHON MPaKTUKE HCTONB3YIOTCS SIBICHUS ICHATYPAIlUU M BBICATUBAHUS
OenmkoB?

2. Yto xapakrepusyeT akTUBHOCTh pepmenTta 1 E?

3. Kakme xodepMeHTHI BXOAAT B COCTaB OKcuaopenaykraz? Kakwe BUTaMHHBI HEOOXOAMMBI IS HX
oOpazoBaHus?

4. OxapaxrtepusyiiTe OHOXUMHYECKHE (GYHKIMM BUTAMHUHOB, OIpEIEJIeHHE KOTOPBIX MPOBOAUIOCH B
nmabopaTopHO pabore.

5. Kakue xuMHu4yecKue BEIIeCTBa ONPEIEIIAIOT MUIIEBYIO [IEHHOCTh MOJIOKA?

6. Kak u3meHsieTcst cocTaB IpyAHOIO MOJIOKA B 3aBUCUMOCTHU OT CPOKa JIAKTalluu?

Tema 8. B3anmocBsi3b nporieccoB 0OMEHa BEIIECTB B OpraHu3Me. buoXuMus TopMOHOB.
TumnoBblie CHTYallHOHHBbIE 321a4H
3amaua 1.

B moue pebeHka U B3pOCIOro MY>KYMHBI OOHAPYKUJIM KPEaTHUH U KpPEeaTUHUH COOTBETCTBEHHO. SIBISIOTCS
JIM 3TU YCTAHOBJICHHbIE OMOXUMUYECKHUE MOKA3aTeIl B MOUY€ OTKIIOHEHHEM OT HOPMBI?

OTtBeT:

le/lcyTCTBI/Ie Kpe€aTHHMHaAa B MO41¢€ peﬁemca HE YKa3bIBA€T HA MATOJOIuI0, MPUCYTCTBUE KPCATUHUHA
B MOY€ B3PO0CJIOT0 MYKUYUHBI ABJACTCH OTKJIOHCHUEM OT HOPMBI.

3anauya 2.
C numieit B opranu3m pederka noctymnmio 80 r 6enka B cyTku. C MOUYO# 3a 3TO e BpeMsl BBIISIHUIOCH 16 T
azora. KakoB a30TUCTHIN OasiaHC y peOeHKa, 0 YeM OH CBUICTEIhCTBYET?

OTtBeT:

B 80 r Oenka comep:xkurca npudausuresbHo 12,8 r (16%) asora. BeiBoauTcsi a3ora Oosblie, y
pedeHKa OTpULATEIbHBIN A30TUCTBIN 0aanc. Bo3Mo:kHO 0e/IkoBOE rojionaHue, 3a00/1eBaHKe.

3amaua 3.

Y HOBOPOXXIEHHOTO Cpasy IMociie PpOKICHHUs OOHapyXuiach xkenryxa. Oomuii OmmnpyOuH B KpoBu — 60
MKMOJIB/JI, HenmpsiMoi — S3MKMoITb/11. Ha3BaTh BUA JKEATYXH.
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Otser:
HeonaranbHas xejTyxa (3KeJITyXa HOBOPOKIEHHBIX).

3amgaua 4.

MutoxoHapu# Oyporo >Kupa MOCTOSHHO HAaXOISATCS B Pa30OLICHHOM COCTOSHUHU. B uem Ouonoruyeckuit
cMmbics jgaHHoro ¢enomena? Yem oOycnoBneH Oypbiii 1Ber TkaHu? IlouemMy 3Ta TKaHb B 3aMETHBIX
KOJIMYECTBAX IPUCYTCTBYET Y HOBOPOXKJEHHBIX, & Y B3POCIBIX COXPAHSETCS B CIEAOBBIX KOJIMYECTBAX?

OTtBeT:

Bypblii nBer TKaHH O00YCJIOBJIEH NPUCYTCTBHEM OO0JBIIOI0 KOJUYeCTBA MUTOXOHApHi. Pa300n
AbIxaHusi U (QochopuaupoBaHusi NPHUBOAUT K TeHEPAUMH Telua. Y HOBOPOXKIAEHHBIX MeXaHI
TepMoperyJ/isiliii HecoBepIIeHHbI, Oypblii JKHP BbINOJHAET (PYHKIHIO TEPMOpPeEryJIsHM.

3amgaua 5.

[Toyemy ecTecTBEeHHOE BCKapMIIMBaHME IIOJie3HEe JUIsI TPYyOHOro pebeHka, uYeM ynoTrpedieHue
HCKYCCTBEHHBIX CMECei, HECMOTps Ha TO, YTO OHHU COAJTaHCHUPOBAHBI IO COACPKAHUIO OCHOBHBIX
MUTATEJbHBIX BEIIECTB: OCJIKOB, KHUPOB, YITICBOAOB, MUHEPATIbHBIX COIEH?

OTtBeT:

I'pynnoe MOJIOKO COAEPIKUT 0MO0JIOTHYEeCKH aKTHBHBIE BelllecTBa: TOPMOHBI,
(pepMeHTBL.UMMYHOITIO0YJIMHBI, JU30LMM, JakTogeppuH, Oudpuaym-paxrop. Heodxonmmo s
(hopmupoBaHuss HMMMYHHTETA, HOPMAJILHOIO NIEPEeBAPUBAHUS.

TunoBbie KOHTPOJIbHBIE BONPOCHI ISl 3AlIIUTHI J1A00PAaTOPHBIX PpadoT

1. Kak B MeaMIIMHCKON JTaOOpaTOPHON TMPAKTHUKE HCIIOJIB3YIOTCS SBJICHUS JICHATYpallud U BBICAIIMBAHUS
0enKoB?

2. Uto xapaktepusyeT akTuBHOCTh pepmenTa 1 E?

3. Kakume xodepMeHTHI BXOIAT B COCTaB OKcuaopenykra3? Kakwe BUTaMHHBI HEOOXOAMMBI IS HX
obpa3zoBaHus?

4. OxapakTtepusyiiTe OHOXUMHUYECKHE (DYHKIMHM BHUTAMHUHOB, OIpENEICHHUE KOTOPHIX IMPOBOIMIOCH B
naboparopHoii padore.

5. Kakue XxuMuuecKue BeIecTBa ONpeAeIsAioT NUIIEBYIO IEHHOCTh MOJIOKa?
6. Kak uaMeHsieTcst CocTaB rpyJJHOrO MOJIOKa B 3aBUCUMOCTH OT CpPOKa JaKTaluu?

Tema 10. Buoxumust OpraHoB ¥ TKaHEH.
Tumnosble CHTYallHOHHBbIE 321241
3anaua 1.

B Moue pebeHka U B3pOCIOro MY>KYMHBI OOHAPYKUJIM KPEaTHH W KPEaTHHHH COOTBETCTBEHHO. SIBIsIOTCA
JIM 3TH YCTAHOBIICHHBIE OMOXMMUYECKHUE MTOKA3aTeIM B MOYE OTKIIOHEHHUEM OT HOPMBI?

OTtBeT:

IIpucyrcTBHe KpeaTHHUHA B Mo4Ye pefeHKa He YKa3bIBaeT Ha MaTOJI0THI0, IPUCYTCTBHE KPeaTUHHHA
B MO4e B3P0OCJIOr0 MY ;KYMHBI SIBJISIETCS OTKJIOHEHHEM OT HOPMBbI.

3amaua 2.

C numeii B opranusm pedenka noctynmio 80 r 6enka B cyTku. C MOUO# 3a 3TO K€ BPeMsI BBIJACIHIOCH 16 T
azota. KakoB a30THCTHIN OanaHC y peOeHKa, O YEM OH CBUACTEIIbCTBYET?

OTtBeT:

B 80 r 0eaka comep:xkurca npudausuteabno 12,8 r (16%) aszora. BeiBoguTcs a3zora 0oJiblie,
s y
pe0eHKa OTpUIAaTeIbLHBIN a30THCTHIH 0asanc. Bo3Mo:xxHO OesikoBOe rosi01aHue, 3a00/1eBaHue.

3agaua 3.
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Y HOBOPOXKIEHHOTO cpa3y MOCie POXKACHUS oOHapyxmiack skenryxa. OOmuid OminpyouH B kpoBu — 60
MKMOJIB/J1, HeTpsIMOH — S3MKMoIb/11. Ha3Bare BU XKEATYXH.

Otser:
HeonaranbHas xejTyxa (3KeJITyXa HOBOPOKIEHHBIX).

3amgaua 4.

MutoxoHapu# Oyporo >Kupa MOCTOSHHO HAaXOISATCS B Pa30OLICHHOM COCTOSHUHU. B uem Ouonoruyeckuit
cMmbics jgaHHoro ¢enomena? Yem oOycnoBneH Oypbiii 1Ber TkaHu? IlouemMy 3Ta TKaHb B 3aMETHBIX
KOJIMYECTBAX IPUCYTCTBYET Y HOBOPOXKJEHHBIX, & Y B3POCIBIX COXPAHSIETCS B CJIEAOBBIX KOJIMYECTBAX?

OTtBeT:

Bypblii uBeT TKaHu 00YCJI0BJIEeH MPUCYTCTBHEM 00JIBIIOT0 KOJIMYECTBA MUTOXOHAPUid. Pa3zobimenue
AbIXaHUSl U (ochOopHIUPOBAHNS NMPUBOAUT K TeHepallMu Temsia. Y HOBOPOKIAEHHBIX MeXaHHU3MbI
TepMoperyJ/isiliii HecoBepIIeHHbI, Oypblii JKHP BbINOJHAET (PYHKIUIO TEPMOpPeEryJIsHH.

3amgaua 5.

[Toyemy ecTecTBEeHHOE BCKapMJIMBaHME IIOJie3HEE JUIsI TPYyOHOro pebeHka, uYeM ynorpedieHue
HCKYCCTBEHHBIX CMECei, HECMOTps Ha TO, YTO OHHU COAJTaHCHUPOBAHBI IO COACPKAHUIO OCHOBHBIX
MUTATEJbHBIX BEIECTB: OCJIKOB, KHUPOB, YITICBOAOB, MUHEPATIbHBIX COIEH?

OTtBeT:

I'pynnoe MOJIOKO COAEPIKUT 0MO0JIOTHYEeCKH aKTHBHBIE BelllecTBa: TOPMOHBI,
(pepMeHTBL.UMMYHOITIO0YJIMHBI, JHU30LMM, JakTogeppuH, Oudpuaym-paxrop. Heodxonmmo s
(hopmupoBaHUss MMMYHHTETA, HOPMAJILHOIO NIePEeBAPUBAHUS.

TunoBbie KOHTPOJIbHBIE BONPOCHI ISl 3AIIIUTHI J1A00PATOPHBIX PpadoT

1. Kak B MeaMIIMHCKON JTaOOpaTOPHOM TPAKTHUKE WCIIOJIB3YIOTCS SBJICHUS JICHATYpallud U BBICAIIMBAHUS
0enKoB?

2. Uto xapaktepusyeT akTuBHOCTh pepmenTa 1 E?

3. Kakue xodepMeHTHI BXOIAT B COCTaB OKcuaopenykra3? Kakwe BUTaMHHBI HEOOXOAMMBI U WX
obpa3zoBaHus?

4. OxapaktepusyiiTe OHOXUMHUYECKHE (DYHKIMM BHUTAMHUHOB, OIpPENEICHHE KOTOPHIX IMPOBOIMIOCH B
naboparopHoii padore.

5. Kakue XxuMuuecKkue BeIecTBa ONpeAeIsAoT MUIIEBYIO IEHHOCTh MOJIOKa?
6. Kak uaMeHsieTcst CocTaB rpyJHOrO MOJIOKAa B 3aBUCUMOCTH OT CpPOKa JaKTaluu?

TeCTHPOBaHUeE

Tema 1. buoxumus 6e1K0OB ¥ PEPMEHTOB.

TunoBble TeCTOBBIE 3a/IaHUS

1 1. N3 xonecrepruHa B OpraHu3Me 4eJI0BEKa MOTYT CUHTE3UPOBATHCS:
a) JKUPHBIE KUCIIOTHI
0) IUAITAIITITHIICPOJTBI
B) JKeJIYHbI€ KUCJIOTHI
I') 0JIOBbIE TOPMOHBI
1) [IIOKOKOPTHKOMABI

1 2. AMMMaK B KJIETKaX MO3ra 00€3BPEKUBACTCS My TEM:
a) CHHTE3a MOYCBUHBI
0) oOpa3oBaHuE COJIEH aMMOHUS
B) MpeBpallleHus [JIyTaMaTa B INIyTaMUH
') 00pa3oBaHUE aJTaHWHA
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1) CHHTE3a KpeaTHHa

1 3. TpaHCIOPT aMHHOKHUCIIOT Yepe3 KICTOYHbIE MEMOpaHbI MPOXO/TUT:
a) OCPEICTBOM IIEPBUYHO-AKTUBHOTO TPAHCIIOPTA
0) MMHOIIUTO30M
B) IPH y4acTuM (pepMEHTOB E-IIIYTAMUJILHOIO IIUKJIA
r) myTeM npoctoi quddy3un
A) NOCPeACTBOM BTOPHYHO-AKTHBHOI0 TPAHCIIOPTA

1 4. B OpHUTHHOBOM ITUKIJIE YYACTBYIOT:
a) UUTPYJLUIHH
0) Tu3KH
B) aJITaHUH
r) apruHuH
1) acnaparuH

15. Mexann3m o0pa30BaHUs aKTUBHBIX MENTH/IA3 U3 TPO(HEPMEHTOB BKIIFOUALT:
a) U3MEHEHHE BTOPUYHBIX CTPYKTYP
0) aI0CTepUUYECKYIO aKTUBAIIHIO
B) pochopunmupoBanue — nedochopuiupoBaHue
I) JIOKAJIbHBIN MPOTE0JIU3
A1) U3MEHEHHEe TPETHYHOMN CTPYKTYpPbI

TeCTHUPOBaHUe / KOHTPOJILHBII cpe3

Tema 9. MuHepasbHbIi U BOIHO-COJICBON OOMEH.

TunoBble TecTOBBIE 3a1aHUS

11 W3 xonecTepuHa B OpraHu3Me 4eIoBeKa MOTYT CHHTE3UPOBATHCS:
a) )KUPHBIE KUCTIOTHI
0) AMAIMIITIIULEPOIIBI
B) JKeJTYHbI€ KHCJIOThI
I) 10JIOBbIe TOPMOHBI
1) LIIOKOKOPTHKOU/IbI

1 2. AMMHaK B KJIETKaX MO3ra 00e3BpEKUBACTCS IIyTEM:
a) CHHTE€3a MOYCBUHBI
0) oOpa3oBaHme colieil aMMOHHUS
B) NMpeBpallleHus [IyTaMaTa B IyTAMHH
r) oOpa3zoBaHue aTaHUHA
1) CHHTE3a KpeaTrnHa

1 3. TpaHcropT aMUHOKHCIIOT Yepe3 KJIECTOUHbIe MeMOPaHbI MTPOXOAMUT:
a) MOCPEICTBOM MEPBUYHO-AKTUBHOTO TPAHCIIOPTA
0) MUHOIIUTO30M
B) IIPU Y4acTUH ()epPMEHTOB E-IIIYTAMMJIbHOI0 HUKJIA
r) myTem npocroit auddys3un
A1) NOCPeACTBOM BTOPUYHO-AKTHBHOI0 TPAHCIIOPTA

1 4. B OpHUTHHOBOM LIMKJIE Y4aCTBYIOT:
a) HUTPYJLIHH
0) TU3HH
B) aJlaHUH
r) apruHUH
1) acmiaparux

15. Mexanu3m 00pa30BaHMs aKTUBHBIX MENTHIA3 U3 TPOPEPMEHTOB BKIIIOUALT:
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a) U3MEHEHNUE BTOPUYHBIX CTPYKTYP
0) aI0CTepUUYECKYIO aKTUBAIIUIO
B) pochopunmrpoBanue — nedochopuinpoBaHme
I) JIOKAJIbHBIN MPOTE0JIU3
1) U3MEHEHHEe TPETHYHOMN CTPYKTYpPbI

TeCTHPOBAHUE / KOHTPOJIbHBIN Ccpe3.

Tema 2. buoxumusi BATAMUHOB U TOPMOHOB.

TunoBble TecTOBBIE 3aIaHUS

11 W3 xonecTepuHa B OpraHu3Me 4eIoBeKa MOTYT CHHTE3UPOBATHCS:
a) )KUPHBIE KUCITIOTHI
0) AMAIMIITIIULEPOIIBI
B) JKeJTYHbI€ KHCJIOThI
I) 10JIOBbIe TOPMOHBI
1) LIIOKOKOPTHKOU/IbI

1 2. AMMHaK B KJIETKaX MO3ra 00€3BpEKUBACTCS IIyTEM:
a) CHHTE€3a MOYCBUHBI
0) oOpa3oBaHme colieil aMMOHHUS
B) NMpeBpalleHus [IyTaMaTa B IyTAMHH
r) oOpa3zoBaHue aTaHUHA
1) CHHTE3a KpeaTrnHa

1 3. TpaHcropT aMUHOKHCIIOT Yepe3 KJIETOUHbIe MeMOPaHbI MTPOXOAMUT:
a) MOCPEICTBOM MEPBUYHO-AKTUBHOTO TPAHCIIOPTA
0) MUHOLIUTO30M
B) IIPU Y4acTUH ()epPMEHTOB E-IIIYTAMMUJIbLHOI0 HUKJIA
r) myTem npocroit auddysun
1) NOCPeACTBOM BTOPUYHO-AKTHBHOI0 TPAHCIIOPTA

1 4. B OpHUTHHOBOM LIMKJIE YYaCTBYIOT:
a) HUTPYJLIHH
0) TU3HH
B) aJlaHUH
r) aprUHUH
1) acmiaparux

15. MexanusM 00pa30BaHMs AKTUBHBIX MENTUA3 U3 TPO(HEPMEHTOB BKIIOYACT:
a) U3MEHEHHE BTOPUUHBIX CTPYKTYP
0) aIIOCTePUUYECKYIO aKTUBAIUIO
B) hochopunupoBanue — aedochopuaupoBanme
I) JIOKAJBHBIA MPOTEOJIN3
1) U3MEHEeHNe TPETUYHOH CTPYKTYPbI

Tewma 3. buonoruueckoe 1 MUKPOCOMAIbLHOE OKUCIICHHE.

TumnosBble TecTOBbIE 32/1aHUSA

1 1. N3 xonecrepruHa B OpraHu3Me 4eJI0BEKa MOTYT CUHTE3UPOBATHCS:
a) JKUPHBIE KUCIIOTHI
0) IUAITAIITITHIICPOJTBI
B) JKeJTYHbI€ KHCJIOThI
I') 0JIOBbIE TOPMOHBI
1) [IIOKOKOPTHKOMBI
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1 2. AMMHaK B KJIETKaX MO3ra 00e3BpEKUBACTCS IIyTEM:
a) CHHTE€3a MOYCBUHBI
0) oOpa3oBaHme colieil aMMOHHUS
B) NMpeBpalleHus [IyTaMaTa B IyTAMHH
r) oOpa3zoBaHue aTaHUHA
1) CHHTE3a KpeaTrnHa
1 3. TpaHcropT aMUHOKHCIIOT Yepe3 KJIETOUHbIe MeMOPaHbI MTPOXOAMUT:
a) MOCPEICTBOM MEPBUYHO-AKTUBHOTO TPAHCIIOPTA
0) MUHOIIUTO30M
B) IIPU Y4acTUH ()epPMEHTOB E-IIIYTAMMJIbLHOI0 HUKJIA
r) myTeM npocroit auddysun
1) NOCPeACTBOM BTOPUYHO-AKTHBHOI0 TPAHCIIOPTA
1 4. B OpHUTHHOBOM LIMKJIE Y4aCTBYIOT:
a) HUTPYJLIHH
0) TU3HH
B) aJlaHUH
r) aprUHUH
1) acmiaparuH
15. Mexanu3m 00pa30BaHMsI aKTUBHBIX MENTHIA3 U3 TPOPEPMEHTOB BKIIIOUALT:
a) U3MEHEHHE BTOPUUHBIX CTPYKTYP
0) aIIOCTEPUUYECKYIO aKTUBAIUIO
B) hochopunupoBanue — aedochopuaupoBanme
I) JIOKAJBHBIA MPOTEO0JIN3
1) U3MEHEeHNe TPETUYHOM CTPYKTYPbI

Tema 5. OOMeH yTiIeBOOB.

TumnosBble TeCTOBbIE 32/1aHUSA

1 1. N3 xonecrepruHa B OpraHu3Me 4eJI0BEKa MOTYT CUHTE3UPOBATHCS:
a) JKUPHBIE KUCIIOTHI
0) IUAITAIITITHIICPOJTBI
B) JKeJIYHbI€ KUCJIOTHI
I') 0JIOBbIE TOPMOHBI
1) [IIOKOKOPTHKOMABI

1 2. AMMMaK B KJIETKaX MO3ra 00€3BPEKUBACTCS My TEM:
a) CHHTE3a MOYCBUHBI
0) oOpa3oBaHHE COJIEH aMMOHUS
B) MpeBpallleHus [JIyTaMaTa B INIyTaMUH
') 00pa3oBaHUE aJTaHWHA
1) CHHTE3a KpeaTHHa

1 3. TpaHCIOPT aMHHOKHUCIIOT Yepe3 KIECTOYHBIE MEMOpaHbI MPOXO/TUT:
a) MOCPEJCTBOM MEPBUYHO-aKTUBHOTO TPAHCIIOPTA
0) MMHOIIUTO30M
B) IPU y4acTuM (pepMEHTOB E-IIIYTAMUJILHOIO IIUKJIA
r) myTeM npocTtor quddy3un
1) OCPEACTBOM BTOPUYHO-AKTHBHOI0 TPAHCIOPTA

1 4. B OpHUTHHOBOM ITUKIJIE YYaCTBYIOT:
a) UUTPYJLUTHH
0) Tu3KH
B) aJlTaHUH
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r) aprUHUH
1) acTiaparuH

5. MexanusM 00pa30BaHMs AKTUBHBIX MENITUA3 U3 TPO(HEPMEHTOB BKIIOYACT:
a) U3MEHEHHE BTOPUUHBIX CTPYKTYP
0) aIIOCTePUUYECKYIO aKTUBAIUIO
B) hochopunupoBanue — aedochopuaupoBanme
I) JIOKAJBHBIA MPOTEOJIN3
1) U3MEHEeHNe TPETUYHOH CTPYKTYPbI

Tema 7. O6men 6enkoB. MaTpuyHbie OMOCHHTE3HI.

Tunosble TeCTOBbIE 32/1aHUSA

1 1. N3 xonecrepruHa B OpraHu3Me 4eJI0BEKa MOTYT CUHTE3UPOBATHCS:
a) JKUPHBIE KUCIIOTHI
0) IUAITAIITITHIICPOJTBI
B) JKeJIYHbI€ KUCJIOTHI
I') 0JIOBbIE TOPMOHBI
1) [IIOKOKOPTHKOMBI

1 2. AMMMaK B KJIETKaX MO3ra 00€3BPEKUBACTCS My TEM:
a) CHHTE3a MOYCBUHBI
0) oOpa3oBaHHE COJIEH aMMOHUS
B) MpeBpallleHNs [JIyTaMaTa B INIyTaMuH
r') 00pa3oBaHUE aJTaHWHA
1) CHHTE3a KpeaTHHa

1 3. TpaHCIOPT aMHHOKHUCIIOT Yepe3 KIECTOYHbIE MEMOpaHbI MPOXOTUT:
a) MOCPEJCTBOM MEPBUYHO-aKTUBHOTO TPAHCIIOPTA
0) MMHOIIUTO30M
B) IPH y4acTuM (pepMEHTOB Z-IIIYTAMUJILHOTO IIUKJIA
r) myTeM npocTtor quddy3un
1) MOCPEACTBOM BTOPUYHO-AKTHBHOI0 TPAHCIOPTA

1 4. B OpHUTHHOBOM ITUKIJIE YYaCTBYIOT:
a) UUTPYJLUTHH
0) Tu3KH
B) aJlTaHUH
r) apruHuH
1) acnaparuH

15. Mexann3m o0pa30BaHUs aKTUBHBIX MENTH/IA3 U3 TPO(HEPMEHTOB BKIIFOUALT:
a) U3MEHEHUE BTOPUYHBIX CTPYKTYP
0) aI0CTepUUYECKYIO aKTUBAIIHIO
B) pochopunmrpoBanue — nedochopuinpoBaHme
I) JIOKAJIbHBINA MPOTEO0JIU3
A1) U3MEHEHHEe TPETHYHOMN CTPYKTYpPbI

Tema 11. buoxumus mosnoxa.
TunoBble TecTOBBIE 3a/IaHUS
11 W3 xonecTepuHa B OpraHu3Me 4eoBeKa MOTYT CHHTE3UPOBATHCS:
a) )KUPHBIE KUCITIOTHI
0) AMAIMIITIIULEPOIIBI
B) JKeJTYHbI€ KHCJIOThI
I) 10JIOBbIe TOPMOHBI
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1) [TIOKOKOPTHKOMIBI

1 2. AMMMaK B KJIETKaX MO3ra 00€3BPEKUBACTCS MTyTEM:
a) CHHTE3a MOYCBUHBI
0) oOpa3oBaHHE COJIEH aMMOHUS
B) MpeBpallleHHs IJIyTaMaTa B INIyTaMuH
r') 00pa3oBaHUE aJTaHWHA
1) CHHTE3a KpeaTHuHa

1 3. TpaHCIOPT aMHHOKHUCIIOT Yepe3 KIECTOYHBIE MEMOpaHbI MPOXOTUT:
a) MOCPEJCTBOM MEPBUYHO-aKTUBHOTO TPAHCIIOPTA
0) MMHOIIUTO30M
B) IPH y4acTuu (pepMEHTOB E-INIyTAMUJILHOTO IIUKJIA
r) myTeM npoctor quddy3un
1) MOCPEACTBOM BTOPUYHO-AKTHBHOI0 TPAHCIOPTA

1 4. B OpHUTHHOBOM ITUKIJI€ YYaCTBYIOT:
a) UUTPYJLUIHH
0) Tu3KH
B) aJlTaHUH
r) apruHuH
1) acnaparuH

15. Mexann3m o0pa30BaHUs aKTUBHBIX MENTH/IA3 U3 TPO(HEPMEHTOB BKIIFOUALT:
a) U3MEHEHHE BTOPUYHBIX CTPYKTYP
0) aI0CTepUUYECKYIO aKTUBAIIUIO
B) pochopunmrpoBanue — nedochopuinpoBaHme
I) JIOKAJbHBIN MPOTE0JIU3
1) U3MEHEHHEe TPETHYHOMN CTPYKTYpPbI

4.3 TIpomexxyTouHas aTTecTalus Mo AUCIUILTNHE TPOBOAUTCA B hOpME 3a4eTa, SK3aMeHa

Tunosbie Bonpocskl 3auera (OIIK-7, I1K-5, ITK-21)
[TpomesxyTouHast aTTecTanus 1Mo AUCIUIUIMHE MPOBOAUTCS B hopMe 3adeTa (2 ceMecTp) 1 dKk3ameHa (4
ceMecTp).

Tumnosble BOIIPOCHI AJIA 3a4€Ta

1. AMHHOKHUCIOTBI — CTPYKTypHbIE MOHOMepbl OenkoB. OOmas XapakTepuUCTUKa, KiIacCHPHUKAIUSL
(monsipHbIe, HEMOJSPHBIE, APOMATHUECKHE, OTPULIATENIFHO U MOJIOKHUTENBHO 3apsKeHHbIE), CBOMCTBRA.

2. Xumuueckasi mpupoa, CTpyKTypa U GyHKIHH (HepMEHTOB, XapaKTEPUCTHKA KOPAKTOPOB U KOHEepMEHTOB,
UX pOJIb B KaTajuse.

3. Kuneruka ¢epmenTatuBHbIXx peakuuid. CpencTtBo Mexay cyoctparoM u (GepMEHTOM. YpaBHEHHUE
Muxasnuca-MeHTeH.

4. buonornyeckue MeMOpaHbl — CIIOXKHBIE HAIMOJIEKYJSIpHBIE 00pa3oBaHUs. XHMHUYECKHIl COCTaB,
CTpOEHHUE, CBOICTBA U (DYyHKIIHH.

5. OxucnurensHoe U cyOctparHoe (ochopunupoBanue. CoOBpeMEHHbBIE MPEACTABICHUS O MEXaHHU3ME
TKaHEBOTO JbIxaHus. CTpOEHHUE AIIEKTPOHOTPAHCHIOPTHOM Iienu: 4 3BeHa AIEKTPOHOTPAHCIIOPTHOW IIETH,
UX XapaKTEPUCTUKH.

TunoBble 3axanus s 3a4era (OIK-7, ITK-5, ITK-21)

Tunosbie Bonpockl 3k3amena (OIIK-7, IIK-5, I1K-21)
Tunosbie BONPOCHI IK3aMeHA



85
1. Tpu ¢a3sl MerabonusMa (mepeBapuBaHHe, crenupUUecKue M o0IIue MyTH Karaboim3Ma), HX
Ha3HAYCHME, DHEPreTHYecKas IIeHHOCTh. [IOHATHE O KIIOUEBBIX MeTa0OJIM3Max OpraHu3Ma uelloBeKa
(arretun-KoA, I1BK).
2. Ctpoenue cyOCcTpaToB, OCIEIOBATEIIBHOCTh PEAKIINA, (PEPMEHTHI IIUKJIa TPUKAPOOHOBBIX KUCIIOT (KT
Kpebca).
3. I'mukonu3: aspoOHBI 1 aHA3POOHBIN. DHEPreTHKa Ipoliecca.
4. BrocuHTE3 KHUPHBIX KUCIIOT: MOCIEI0BATEIbHOCTh PEAKIMA, JOKAIH3alMs MPOLEecca, XapaKTepuCTUKa
(bepMEHTOB, peryJsus.
5. MuHepasbHbIi U BOAHO-coNieBoi 0OMeH. DyHKIMK Bozbl B opranu3Me. OCHOBHBIE MapaMeTphbl KHUIKOU
Cpebl OpraHu3mMa.

6. I'pynHoe MoOOKO. XUMUYECKUN COCTaB: OCNKH, YIIIEBONBI, JTUMUIBI, MUHEpPAJIbHBIC COJU, BUTAMHUHBIL.
IIutarenbHas NEHHOCTD.

Tunosble 3aaanusa s 3k3amena (OIIK-7, IIK-5, I1K-21)
Tunosble 3a1a4u 1J151 IK3aMeHA
1. C numeit B opranu3m pedenka noctynmio 80 r 6enka B cyTku. C MOYOI 3a 3TO BpeMs BbIICIUIOCH 12 T
azota. KakoB a30THCTHIN OanaHC y peOeHKa, O YEM OH CBUACTEIIbCTBYET?
Orser:
B 80 r 0enka conep:xutcs npudausuTeabHo 12,8 r (16%) azora. BeiBoauTcs a30Ta MeHblle, y pedeHKa
MOJIOKUTEJIbHBIN a30THCTBINA 0aJIaHC. ITO HOpMA.
2. V peOeHka, HEaBHO OMEPHUPOBAHHOIO MO MOBOAY 300a, ypoBeHb Cat+2 B kpoBu 1,25 MMOmb/I,
BO3HHMKAIOT CaMOMPOMU3BOJIbHBIE CyqopoTrd. B duem BeposiTHas nmpuynHa CHUKeHUs ypoBHs Ca2+ B
KpPOBH U MOSIBJICHUE CY10POT?
Orser:
IloBpe:xxneHne nNAPAIIMTOBUAHBIX JKejle3, CHUKEHHasi NPOAYKUMsA mnaparropmona. Kaabumii
Y4YacTBYeT B nepeaade HEPBHOI0 MMIYJIbCA M MBIIIEYHOM COKPAIlleHUM.
3. B mocnenuuit TpuMecTp OEpEeMEHHOCTH Y KCHIIUH MOSBUIMCH 00N B KOCTSIX. bruoxummueckwuii
aHaJM3 KPOBM TIOKa3aJl yBEIWYCHHWE KOHIEHTpaluu (ochopa ¥ TOBBIICHHYIO aKTUBHOCTH
menouHoir  ¢ocdarazpl. C  OTCYyTCTBHEM KaKOTO BHTaMHUHA MOXET OBITh CBsi3aHa JaHHAs
knuHu4eckas kKaptuHa? IIpodunakTKy Kakod TaToONOTHH JODKEH MPOBOIUTH (0COOEHHO
TIIATENIFHO) TeaUaTp y peObeHKa 3To! )KEHIIUHBI TOCIe poI0B?
Orser:
B mnociaexnem Ttpumectpe HaO/onaercsi (GuU3MOI0rHYecKOe MNOBbINIEHHME AKTUBHOCTH IIEJOYHOM
docdaraspl, cBsizanHOe ¢ GopMHUPOBAHMEM KOCTHOM TKaHU miona. IIpyumHoil MoxkeT ObITH TaKxke
nepunut Burtamuua D. Y pedeHka He00X0AMMO POBOAUTH NPOPUIAKTHKY paxuTa.

4.4. llIkana oueHMBaHUS TPOMEKYTOUHOM aTTECTALMKI

3auer

JleckpunTopsl (YpOBHH) — OCHOBHBIC TIPU3HAKH OCBOCHHUS (ITOKA3aTeIu

Ornenka Komnerentuu
TOCTHKEHHMSI pe3ynbTaTa)

OIIK-7 JIoCTaTOYHO XOPOIIIO OPUCHTUPYETCS] B OMOXUMHUUYECKUX TEPMUHAX U
MOHATHUSX,  3HACT  XUMHKO-OMOJOTHYECKYI0  TEPMHHOJOTHIO,
CYIIHOCTh TPOIIECCOB, IMPOUCXOAANIMX B JXHMBOM OpraHM3Me Ha
MOJICKYJIIDHOM W KJIETOYHOM YPOBHSX B HOPME W TPH Pa3JIMYHBIX
MaToJIOTHsIX. 3HAET OCHOBHBIC OMOXUMHYECKHE MapKepPhl, OCHOBHEIC
MOJICKYJISIPHBIE MeXaHU3MBbI pa3BUTHS
3aboneBanuii. CriocoOeHaHATM3UPOBATH AKCIIEPUMEHTAIILHYIO
uHpopmaruioo A pemeHus — Nnpo(ecCHOHANBHBIX  3aaad
CaMOCTOSITENIbHO WJIM C TOMOIIBIO TPETONaBaTeyIsl, MOJIb30BaThCs
HEOOXOIMMOM JTUTEPATYPOH.




«3a4TEHOY
(50 - 100 6amoB)

[K-5

JleMOHCTpUpyeT  MOHMMaHHEe  OWMOXMMHUYECKHMX  MEXaHU3MOB
pa3BUTHS  TMATOJOTMH, 3HAET M TIOHUMAeT HEOOXOIUMOCThb
NpUMEHEHUs OWOXMMHMYECKMX TECTOB Ha 0a3e NPUHIUIIOB
JOKa3aTeIbHON MEJULUHBI. 3HAEeTTEOPETUUECKUE u
OKCTIIEPUMEHTAIbHbIE ~ METOABl  HCCIENOBaHMA, J1abopaTopHbIE
METOIbl ~ aHaju3a  OWONOTMYECKUX  JKUIKOCTEH,  OCHOBHBIC
OMOXUMHYECKUE IIPOSIBIICHUS 3aboneBanuii.Crocoden
CaMOCTOSITENIFHO JINOO C TIOMOUIBbIO IperojaBareNs Ha3HayaTh U
MHTEPIPETHPOBATh  PE3YJIbTaThl  COBPEMEHHBIX  JaOOpaTOPHBIX
UCCIICIOBAaHUNA y  OONBHBIX; TPUMEHSET WX [  pPEeLICHUs
CUTYaLlMOHHBIX 3ajad.Biiaseer 0CHOBaMM IIOCTAaHOBKM AMAarHo3a Ha
OCHOBaHUU pe3yJIbTaTOB OMOXMMHYECKUX UCCJIEI0BaHUN
ouonmormueckux xunkocredyllpm oTBere MOXET JOMYyCKaTbh
HETOYHOCTH WJIM HE3HAYUTEJbHBIC OIIMOKH, HE BCErna IOJHO
packpbIBaeT BOIPOC. Bompocel, 3agaBaeMble IIPENofaBaTeiieM, HE
BBI3BIBAIOT CYLICCTBEHHBIX 3aTPyAHEHUN. ]

MK-21

3Haer OCHOBBI IJIAHUPOBAHHUS HAy4YHOT'O
HKCTIIEPUMEHTA, ONOXMMUYECKUE MEXaHW3Mbl Pa3BUTHUANATOIOTHU
TKaHEHl M opraHoB, OMoMapkepsl. Bianeer OCHOBHBIMH NpHEMaMHU
nabopaToOpHBIX  HMCCIIEAOBAaHWM, HABBIKAMH aHAIHW3a HAyYHOU
muteparypsl. CrocoOeH CIIaHMpPOBaTh HAYYHBIM SKCIEPUMEHT
CaMOCTOSTENILHO MO0 C TTOMOIIBIO MperofaBares. |

«HE 3a4TCHO»
(0 - 49 Gannos)

OIIK-7

[Inoxo BmameeT OMOXMMHYECKMMM TEPMUHAMH U TOHSTHUSAMH, HE
MOHUMAET  XHMHKO-OMOJIOTUYECKOW  CYIIHOCTH  IPOILECCOB,
MIPOUCXOJSIINX B )KMBOM OPIaHU3ME Ha MOJIEKYISIPHOM U KJIETOYHOM
YPOBHSAX B HOPME U IpPH pa3iIMyYHbIX naroiorusax. Mcmonb3oBaHue
JUTEepaTypbl Uil petieHus MpodeCcCHOHANBHBIX 3a/lad BBI3bIBAET
CYLIECTBEHHbBIE 3aTPyIHEHUSI.

[K-5

He nonumaer OGMOXMMHYECKHX MEXaHH3MOB Pa3BUTHS IaTOJOTHH.
[Inoxo 3HaeT OCHOBHbIE OWOXMMHMYECKHME METOABI AaHaJM3a,
HanboJee pacrpocTpaHeHHbIe OMOXMMHUYECKUE TECThI, HE CIIOCOOEH
OPUMEHATh WX IS pEIIeHUs CUTyallMOHHBIX 3amad.f/lomyckaer
rpyOble OIMIMOKM TpPHU OTBETE Ha BOMPOCHI JMOO COBCEM HE JaeT
oTBeTa. HeyBepeHHO M JIOTMUECKM HEMOCHEA0BaTeIbHO H3JIaraet
Mmarepuai. HenpaBuibHO OTBeHaeT Ha BOMPOCHI MpemnoaaBaTens.

MK-21

He 3HaeT 0CHOB IUTAHUPOBAHUSA HAYYHOI'O HKCIIEPUMEHTA,HE BIIAJIEET
OCHOBHBIMH TpHUEMaMU J1a0OpaTopHBIX HccienoBanuii.He crocoben
CaMOCTOSITENIbHO Pa0oTaTh C HAy4YHOM JMTEPaTypol, CINIAaHUPOBATH
HAay4YHBbIN SKCIICPUMEHT.

DK3aMeH

Onenka

Komnerennn
a

Heckpuntopsl (ypOBHH) — OCHOBHBIE IPU3HAKH OCBOCHUS
(mokazarenu AOCTIKEHUS Pe3ybTara)

OIIK-7

CBOOOAHO OpHEHTHpYETCS B OHOXMMHUYECKHX TEpMHUHAX H
MOHSTHSX, JEMOHCTPUPYET  BBICOKMH  ypOBEHb  3HaHUU
XUMHKO-OHOJIOTUYECKOW CYITHOCTH MPOLECCOB, MPOUCXONAIIUX B
KUBOM OpraHu3Me€ Ha MOJIEKYJIIPHOM M KJIETOYHOM YPOBHSX B
HOpPME M TIpU pa3IUYHBIX MATOJOTHSIX. YMEET IMO0JIb30BaThCs
y4eOHOW, Hay4yHOH, HAyYHO-TIOMYJSIPHOW JIUTEPATypoOH, CEThIO
WNutepuer s npodeccuoHanpHOM — nearenbHOCTH.CBOOOTHO
BIIAZICET TEOPETHUECKOW 0a30if OHMOXMMHUYECKHX  MapKepOB,
OOBSICHSIIOIIMX MOJIEKYJISIPHBIE MEXaHU3Mbl Pa3BUTHS 3a00JIEBaHMUIA;
NpUeMaMHl  aHalIM3a dSKCIEPUMEHTaNbHOM  uHbOpManuu s
pelieHus nmpodeccuoHaNnbHbIX 3a/1au.
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«OTIIMIHO
(85 - 100 6anoB)

[K-5

JleMoHCTpHUpyeT ITy0oKoe MOHUMaHHe OMOXUMHUYECKUX MEXaHU3MOB
pa3BUTHS  TMATOJOTMH, 3HAET M TIOHUMAeT HEOOXOIUMOCThb
NpUMEHEHUs OWOXMMHMYECKMX TECTOB Ha 0a3e NPUHIUIIOB
JOKa3aTeabHOM MeauuuHbl. [Ioka3bIBaeT BBICOKUN YPOBEHb 3HAHUU
COBPEMEHHBIX TEOPETUYECKUX M SKCIIEPUMEHTAIBHBIX METOJ0B
UCCIICIOBaHUSA, JIAOOPATOPHBIX METOJOB aHAINW3a OHOJIOTHYECKHX
KUIKOCTEH, OCHOBHBIE OMOXMMHUYECKHE IIPOSIBIICHUSI
3aboneBanuii.Crocobenbes 3aTpyIHEHUI Ha3Ha4aTh U
MHTEPIPETHPOBATh  PE3YJIbTaThl  COBPEMEHHBIX  JaOOpaTOPHBIX
UCCIICIOBAaHUNA y  OONBHBIX; TPUMEHSET WX [  pPEeLICHUs
CUTYallMOHHBIX 3a7a4. Biageer ocHOBaMU MOCTaHOBKM AMAarHos3a Ha
OCHOBaHUU pe3yabTaToB OMOXMMHYECKUX UCCJIEIOBAaHUIN
ouonornueckux kuakocteiyOTBeT MOCTPOEH JOTMYHO, Marepuai
M3JIaraeTcs 4eTKO, SICHO, XOPOLIUM SI3bIKOM, aprymeHTupoBaHo.JHa
BOIIPOCHI MPENoiaBaTessi OTBEYaeT CBOOOAHO, O€3 3aTpyIHeHUNA. ]
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IK-21

CriocoOeH caMOCTOSTEIEHO aHAIM3UPOBATh MPOOIIEMBI U TIPOIIECCHI
B cdepe TeopeTHyeckoil M OIKCIMEPUMEHTAIBLHONH OWOXUMHH,
oOnajaeT  BBICOKOPA3BUTHIMM  HAaBBIKAMH  aHalM3a  HAyYHOH
JUTEPATypPhl, CIOCOOCH CAMOCTOSTENFHO TUIAHMPOBATH U TIPOBOANUTH
Hay4YHBIC WCCIICJIOBAHMS, WHTEPIPETHPOBATh M aHAIU3HPOBATh HX
PE3yIIbTaTHI.

«XOPOIIIOY
(70 - 84 6amnoB)

OIIK-7

JlOCTaTOYHO XOPOIIO OPUEHTUPYETCS B OMOXMMHUYECKUX TEPMUHAX U
MOHATUSAX,  3HACT  XUMHKO-OMOJIOTMYECKYI0O  TE€PMHUHOJOTHIO,
CYIIHOCTb MPOIIECCOB, IMPOUCXOAAIIMX B JXUBOM OpraHM3Me Ha
MOJICKYJIIDHOM U KJIETOYHOM YPOBHSAX B HOPME U TPH PA3JIUYHBIX
MaToJOTHsIX. 3HAeT OCHOBHBIE OMOXMMHYECKHE MapKephl, 3HAET U
MIOHUMAaeT OCHOBHBIC  MOJICKYJISPHBIE MEXaHU3MBl  Pa3BUTHS
3aboneBanuii.  CrnocoOeHAaHAIM3UPOBATH  IKCIEPUMEHTAIBHYIO
uHpOpPMALMIO Ui pelmeHus — Npo(ecCHOHANbHBIX  3ajad,
MOJIE30BAThCsI HEOOXOIMMOM JTUTEPATYPOH.

IIK-5

JleMOHCTpUpYET  TOHMMaHHE  OMOXMMHYECKHX  MEXaHH3MOB
pa3BUTUS  TATOJIOTHH, 3HAeT W TOHHUMAET HEOOXOAMMOCTh
MPUMEHEHUST OMOXMMHMUYECKHX TECTOB Ha 0a3e MPHUHIIUIIOB
JOKa3aTeILHOU MEOUIHEI. 3HaeTTEOPETUUECKUE u
AKCIIEPUMEHTAJIbHBIE ~ METOABl ~ MCCJIENOBaHUsA, J1abopaTropHbIC
METONbl  aHau3a  OWOJOTHYECKHMX  JKUJIKOCTEH, OCHOBHEBIE
OMOXUMUYECKHIE MIPOSIBIICHUS 3aboneBanmnit.JCrocodbeH
CaMOCTOSITEJIBHO JINOO C He3HAUYUTEIHLHOM MOMOIIBIO TTPENOaBaTENs
Ha3HayaTh W  MHTEPIPETUPOBATH  PE3YJIBTaThl  COBPEMEHHBIX
Ja0OpaTOPHBIX HCCICOBAaHUN Y OOJBHBIX; TPUMEHSAET WX s
pelieHusl CUTYallMOHHBIX 3a/a4. BiageeT OoCHOBaMH TMOCTaHOBKHU
JAarHo3a Ha OCHOBaHUU pE3yJIbTaTOB OMOXUMHYECKHX
uccaenoBannii Ouonorndeckux xkuakocreylIpu orBere momyckaet
HE3HAYMTEIbHBIC HETOYHOCTH, HE BCET/IA MTOJIHO PACKPBIBAET BOIIPOC.
Bompocel,  3amaBaemple  mperomaBaresieM, HE  BBI3BIBAIOT
CYIIECTBEHHBIX 3aTPYAHEHUIN. |

IK-21

3Haer OCHOBBI IUTAHUPOBAHUS HAy4YHOTO
AKCIEPUMEHTA, JOMOXUMUYECKHE MEXaHU3Mbl Pa3BUTHSINATOIOTUU
TKaHel U opraHoB, OMomapkepbl. Biajeer OCHOBHBIMU IMpHEMaMH
nabopaTOpHBIX  HMCCIIEAOBAaHWN, HAaBBIKAMHM aHalIM3a Hay4yHOU
nuteparypbl. CiocoOeH CTUIaHUPOBATh HAYYHBIA AKCIIEPUMEHT. |




Cnabo opueHTHUpyeTCs B OMOXMMHYECKUX TEPMHHAX U TMOHATHUSX,
3HAaeT  XMMHKO-OMOJIOTUYECKYI0  TEPMHHOJIOTHIO,  CYHIHOCTh
IIPOLIECCOB, MPOUCXOAAIIUX B )KMBOM OPIaHU3ME HA MOJIEKYISIPHOM
U KIETOYHOM YpPOBHSX B HOPME M IPHU PA3IUYHBIX MATOJOTHUSX.
3HaeT TONBKO OTHAENbHbIE OWOXMMHUYECKHE MAapKephl, IJI0XO
IIOHMMAET  OCHOBHBIEMOJIEKYJISIDHBIE ~ MEXAaHHU3Mbl  pa3BUTHUSA
3aboneBanuii. He cmocoOeH  camMOCTOSATENbHOAHAIU3UPOBATh
AKCIEPUMEHTAIbHYIO UHPOPMALIUIO I peleHus
npoeCCHOHANBHBIX ~ 33/1a4, HCIOJIb30BaHHE JIUTEPATYphl s
perieHust Mpo(eCCUOHANBHBIX 33/1a4 BBI3BIBACT 3aTPYIHECHUS.

3HaeT OCHOBBI OMOXMMHYECKHX MEXaHHW3MOB Pa3BUTHS MaTOJOTHH,
HO HE JIEMOHCTPUPYET IIIyOOKOrO MOHMMaHHUS. 3HAeT OCHOBHBIC
METOIbl ~ WCCIICAOBaHMs,  J1abOpaTopHbIE  METOABl  aHalu3a
OHOJIOTUYECKUX JKHIKOCTEH, OCHOBHEIC OHMOXHMMHUYCCKUE
IIPOSIBIICHUS 3aboneBanuil.CrnocoOeHHA3HAYATD U
MHTEPIPETHPOBATh  PE3YJIbTaThl  COBPEMEHHBIX  JaOOpaTOPHBIX
UCCIICIOBAaHUN y OONBHBIX TOJIBKO C IOMOIIBIO TIPEToaBaTes;
omuOaeTcsi MpH PEIIeHUH CHUTYallMOHHBIX 3aaad. Ilmoxo Bmameer
OCHOBAaMM TIOCTAaHOBKM JIMarHo3a Ha OCHOBaHMM pE3yJbTAaTOB
OMOXMMHMUYECKUX HCCaeoBaHuil Ouonorndeckux xuakocreiyllpu
OTBETE JIOIyCKAET OIIMOKHU, HEMIOJIHO pacKphIBaeT Borpoc. Bompocsl,
3aJjaBaeMble MTPEIoJaBaTesIeM, BHI3bIBAIOT 3aTPyAHEHU. |

3Haer OCHOBBI TUTAHUPOBAHMUS HAy4YHOTO
AKCIEPUMEHTA, JOMOXUMUYECKHE MEXaHU3Mbl Pa3BUTHSINATOIOTUU
TKaHel U opraHoB, OMomapkepbl. Biajeer OCHOBHBIMU IMpHEMaMH
nabopaTopHBIX  HWCclenoBaHuWid. HaBblkm  aHanm3a  Hay4YHOU
nuteparypsl  GopmupoBaHbl cimabo. CrnocoOeH  CIUTaHUPOBATh
HAy4HbIN SKCIIEPUMEHT TOJIBKO C MMOMOIIIbIO MpernoaaBaTens.y

[Tnoxo BnameeT OMOXMMHUYECKUMH TEPMHHAMHU U TOHATHSIMH, HE
MOHUMAaeT  XUMHUKO-OMOJOTMYECKOH  CYIIHOCTH  IPOIECCOB,
IIPOUCXOAAIINX B )KUBOM OPraHU3ME HAa MOJIEKYJISIPHOM U KJIIETOUHOM
YPOBHSIX B HOPME M IPHU pa3iM4yHBIX Iarojorusax. Mcnonb3oBanue
JUTEpaTypsl I pelieHHus Mpo(ecCHOHANBHBIX 3a7lad BBI3bIBAET
CYILLIECTBCHHBIE 3aTPyJHECHUS.

He nmoHmmaer OMOXMMHYECKHX MEXaHH3MOB Pa3BUTHS ITaTOJOTHH.
[Tnoxo 3HaeT OCHOBHBIE OWOXMMHYECKHE METOABI aHaJH3a,
HanOoJiee pacpOCTPaHCHHBIE OMOXUMHUYECKHUE TECThI, HE CITOCOOCH
NPUMEHATh WX IS pEIICHUS CUTYyallMOHHBIX 3amad.f/lomyckaeT
rpyOble OMMOKK TpH OTBETE Ha BOMPOCHI JHMOO COBCEM HE JaeT
oTBeTa. HeyBepeHHO W JIOTHMYECKHM HEMOCIEA0BaTeIbHO H3JIaraet
Marepuai. HenmpaBuiibHO OTBeYaeT Ha BOIPOCHI IpenoaaBaTens.

OIIK-7
IK-5

«YJIOBJIETBOPHUTEIHHO

»
(50 - 69 6amoB)

IK-21
OIIK-7
IK-5

«HEYJIOBJICTBOPUTEIIHLHOY

(menee 50 6amoB)

IK-21

He 3HaeT ocHOB IIaHUPOBAHUS HAYYHOTO SKCIIEPUMEHTA,HE BIIAJCET
OCHOBHBIMH IIpH€MaMu J1ab0opaTopHBIX uccienoBanuii. He ciocoden
CaMOCTOSITENIbHO paboTaTh C HAYYHOHW JIMTEPATYpOU, CINTAHUPOBATH
Hay4YHbI SKCIEPUMEHT.

5. MeTonnueckue ykazaHusi AJ1s1 00y4al0IIUXCS 110 OCBOCHUIO M CHUILTUHBI (MOLYJIs)
5.1 MeTtoandeckue yka3aHus 110 OPTaHU3aIlN CaAMOCTOSTEIBHOM PabO0ThI 00YUYaIOIIUXCSI:

[Tpuctynas K M3Y4YEHUIO AMCLUMIUIMHBI, B TEPBYIO Odepenb OOydaromMMCS HEOOXOIUMO O3HAKOMMTHCS
copepkanueM paboueit mporpammbl nuctmruinabl (PIT[), xotopas ompexnensier coiep:kanue, oObeM, a
TaKKe MOPAIOK N3yUEHHsI U TIPENoAaBaHus y4eOHOU AUCIUIUINHBI, €€ pa3/elia, YacTH.
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Jlnist caMOCTOSTENbHON pabOThl BaKHOE 3HaUECHUE UMEIOT paszieibl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeToauueckoe U HH(popMaIMoHHOE 00ecTedeHne TUCIUILTMHBD U «MarepruanbHO-TEXHUIECKOe
obecriedeHre TUCIUILTMHEI, IPOrpaMMHOE obecrieueHue, mpopeccuoHanbHble 0a3bl JaHHBIX U HHPOPMAITHO]
CIIPaBOYHBIE CUCTEMBDY.

B pasgene «O0beM U conep)kaHWe IUCIMIUIMHBD) YKa3bIBAIOTCA BCE pasfelbl M TEMbl H3y4aeMoil
JTMCLUIUIMHBIL, @ TAKXKEe BUJBI 3aHATHH U TNIAHUPYEMBbI 00bEM B aKaJeMHUYECKUX Yacax.

B pasgene «YuebHO-MeTommyeckoe ©  HMH(OpMAIMOHHOE oOecreueHre AUCHUIUIMHBDY — yKa3aHa
pexoMeHayeMasi OCHOBHAs U IONIOJIHUTEIbHAS JINTEPATypa.

B  paszgene «MarepuaibHO-TEXHUUECKOE  OOeclieueHue  JUCLHUIUIMHBL,  MpOrpaMMHOE  obecrie
npodeccruoHabHble 0a3bl JaHHBIX U MH()OPMAIMOHHBIE CIPABOYHBIC CHUCTEMBD» COAEPKUTCS MEpeuyeHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJISi OCBOCHHUS
JUCLUIUINHBL.

5.2 Pexomennanuu o0y4aromumcs o padbore ¢ TEOPETHUECKUMHU MaTepHallaMu 110 TUCIUILIIMHE

[Tpu n3yuennn u npopaboTKe TEOPETUUECKOTO MaTepraia HeoOX0IUMO:

- IPOCMOTPETH €IlIe pa3 npe3eHTaluo Jekuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYEeTOM PEKOMEHJOBAaHHOM IOMOJIHUTEIbHOU
JIUTEPATYPBL;

- IPY CaMOCTOSATEIIBHOM U3yYEHUH TEOPETUUECKON TEeMBbI CJeNaTh KOHCIIEKT, UCTIONIb3Ysl PEKOMEH/I0BAHHbIE
B PITJI ucrounuku, npogeccuoHanbHble 0a3bl JaHHBIX U HHPOPMALMOHHBIE CIIPAaBOYHBIE CUCTEMBI:

- OTBETUTH Ha BOIIPOCHI JJIsl CAMOCTOATEIILHON pabOoThI, TTO TeMe MpecTaBieHHbIe B myHKTe 3.2 PIT/I.

- TP MOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepralibl (hoHa oreHouHbIX cpencts (POC).
5.3 Pexomennanuu 1o pabore ¢ Hay4HOM 1 yueOHOM uTepaTypoit

PabGota ¢ OCHOBHOM M JONOJHUTENBHOM JHMTEPaTYpOl SIBISETCS IIaBHOM (POpMOI caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAHHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M PEeKOMEHIOBAHHBIX
HCTOYHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKIIUH.

KoHCHeKT JIeKnu JOJKEeH coliepKaTh peepaTuBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pa3MmeleHHsle B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYphl IO
TeMaM, BBIBOJBI MO KaXAOMY Bompocy. KOHCIeKT MOXKeT OBITh BBITIONHEH B paMKax pacliedyaTKd BbIIa4uH
NPe3eHTAlUi JIGKIUH WM B OTACNIBHOW TeTpaau mo mpeaMery. OH JODKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKAaTh HE OTHOCALIYIOCS K TeMe UH(POPMAITUIO HITH PUCYHKH.

KoHcnieKkThl HayyHOW JHUTEparypbl NMPU CaMOCTOSATENBHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI COJEPIKaTh
OTBETHl HA KaX/bIi TOCTAaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpa, HAa3BaHMS W TOJA HU3AAHUS HCIOJIb3YeMOH HaydyHOW JHMTEpaTyphl.
KoHcniekT MoXeT ObITh ONOpPHBIM (COAEpXkAaTh JUIIb OCHOBHBIC KIIIOUYEBBIC MO3MIMH), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OIIPENIETSAETCS CAMUM CTYIACHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JenaTh 3allUCU IO XOAy 4YTE€HHS B BHJIE NPOCTOr0 WIM pPa3BEPHYTOrO IIaHa (co31aBaTh IEPEUYECHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

- COCTaBJATH TE3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOPOTKOE
U3JI0KEHHE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 000011eHe OCHOBHBIX BOIIPOCOB PabOTHI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexoMeH1a1tuy MO NOATOTOBKE K OTAENIBHBIM 33aHUAM TEKYIIETO KOHTPOJISA

CoOecenoBaHue TmpeanoyaraeT OpraHU3alUI0 Oecelbl MpernojaBaTeiss €O CTYIEHTaMH II0 BOIpOcaM
IIPAKTUYECKOTO 3aHATUS C LEJNbl0 0ojiee OOCTOATENBHOIO BBISBICHUS UX 3HAHUN IO ONPEAEICHHOMY
paszmeny, TeMe, npolieme M T.II. Bce uieHbl Ipynmbsl MOTYT ydacTBOBaTb B OOCYKICHHH, 100aBISTH
MH(POPMALUIO, TUCKYTUPOBATh, 331aBaTh BOIPOCH! U T.1.

YCTHBIE OMpPOC MOXKET TMPUMEHATHCS B pas3audHbIX (Qopmax: (PpoHTAIBHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHbII. OCHOBHBIE Kau€CTBA YCTHOIO OTBETA MOJUIEXKAILETO OIICHKE:

- IPAaBUIILHOCTB OTBETA MO COAEPKAHUIO;
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- IOJIHOTA U TITyOWHA OTBETA;

- CO3HATENIbHOCTh OTBETA;

- IOTUKa U3JI0KECHUS MaTepuaa;

- PalMOHAJILHOCTh UCIIOJIb30BAaHHBIX IIPUEMOB U CTIOCOOOB PEIIEHUS TOCTABIEHHONW yueOHO! 3a1auu;

- CBOEBPEMEHHOCTh M 3((EKTUBHOCTH MCIIOIB30BAHUS HATNISAIHBIX MOCOOMH U TEXHUYECKUX CPEICTB IPH
OTBETE;

- HCTIOJIb30BaHHUE JIOTIOTHUTEIBHOTO MaTepHaa;

- palMoOHAJIBLHOCTD UCIIOB30BAaHUSI BPEMEHU, OTBEJICHHOTO Ha 3a/1aHuE.

YCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3ECHTALUEH, KOTOpas IMOATOTABIMBACTCA IO OAHOMY U3
BOIPOCOB MPAKTHYECKOTO 3aHATHUSA. [IpH BRICTYIUIEHHH ¢ Mpe3eHTanueid HeoOXoauMo oOpamarb BHUIMaHUE
Ha TaKWe MOMEHTHI KaK:

- colep)KaHUE TPE3CHTALMU: aKTyaJlbHOCTh TEMbI, IOJIHOTA €€ PACKPBITHA, CMBICIOBOE COMAEp)KaHUE,
COOTBETCTBHE 3asBJIEHHOM TEMbI COJIEP)KaHNIO0, COOTBETCTBHE METOAUYECKUM TPEeOOBAHUAM (LIETTU. CCHUIKU
Ha PECYpChl. COOTBETCTBHUE COACpPaHUS U JIMTEPATyphl), MpaKTUUeCcKas HaNpaBiIeHHOCTb, COOTBETCTBUE
cofiepaHusl 3asBICHHON QopMe, aeKBaTHOCTh MCIOIb30BAHMSI TEXHUYECKUX CPEACTB YUeOHBIM 3ajlauam,
MOCJIEZIOBATENBHOCTD U JIOTUYHOCTDH MPE3EHTYEMOT0 MaTepuara;

- odopMiieHHE TMpe3eHTAMU: 00bheM (ONMTHUMaTbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIUYHE U
COOTBETCTBHE TpaUKd U aHUMAIMHU, 3ByKOBO€ OQOpMIIEHHE, CTPYKTypUpOBaHHE HUHOpMAIH,
COOTBETCTBHE 3asBICHHBIM TpPEOOBAaHUSM), OPUTHHAIBHOCTH O(OPMIIEHUS, SCTETHKA, HCIIOJIb30BaHUE
BO3MOXKHOCTH MPOTPAMMHOM CpPeibl, COOTBETCTBHE CTaHIAapTaM o(pOpMIICHUS;

- TMYHOCTHBIE KaueCcTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIOIEHUE pErIaMeHTa, SMOIMOHAIBHOCTh, YMEHUE
OTBETUTH Ha BOIIPOCHI, CUCTEMaTU3UpOBaHHbIE, INTyOOKKE U MOIHBIE 3HAHUS 110 BCEM pa3JiesiaM MporpaMMbl:
- coepXaHWe BBICTYIUICHHUS: JIOTUYHOCTh H3JI0KEHHUS Marepualia, pacKpbITUE TEMBbl, JIOCTYIHOCTh
uznoxkenus, d3PpdextuBHoCcTh npuMeHeHus cpeacts HWKT, cmocoObl u  yciaoBHs JIOCTHXKEHHUSA
pPEe3yNBTaTUBHOCTH W 3(P(EKTUBHOCTH U1 BBIMOJHEHHS 3a/1a4d CBOeH MpOo(eCCHOHAIBHONW WM Y4eOHOU
NeSITeIbHOCTH, JJ0Ka3aTeJIbHOCTh MPUHUMAEMbIX PEIICHUM, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHUS,
BBIBO/IbI.

6. YueOHO-MeToANYecKOe U MHPOPMALIMOHHOE 00ecnieyeHue TUCIHIINHBI

6.1 OcHOBHas nuTEpaTypa:

1. CeBepun E.C. buoxumus : yueoHuk. - MockBa: [ DOTAP-Menua, 2016. - 768 c. - TekcT : 37MeKTPOHHBIN
/! 9BbC «KoHcynbTanT CTy/ICHTa By3a u Me/BY3a [caiir]. - URL:
https://www.studentlibrary.ru/book/ISBN9785970437629.html

2. Cesepun E.C., I'myxoB A.H., Tonenuenko B.A. buoxumus ¢ yrnpakHeHUSAMHU U 33Ja4aMy : Y4EOHHK. -
Mocksa: [DOTAP-Menua, 2010. - 384 c. - Tekcr : anexkrponnsiii // ObC «KoHCyaBTaHT CTyeHTa By3a U
MmenaBy3a [caiiT]. - URL: https://www.studentlibrary.ru/book/ISBN9785970417362.html

6.2 JlononHUTENBHAS JIUTEPATYpA!

1. Makcumenko B.b., Cuntotuna C.E., lllyouna A.I. CuryanuoHHble 3a7a4dl 1O OMOXUMHH : y4eO.
nocobwue. - Tam60B: [M3nat. mom TI'Y um. I'.P. Jlepxkasunal, 2013. - 79 c.

2.9.2:4.2,2016.-221 c.

3. I'ybapeBa A.E. buonornyeckast xumusa. CUTyallMOHHbIE 33a4l U TECTHI : ydyeOHoe mocodue. - MockBa:
I'S0TAP-Menua, 2016. - 528 c. - Tekcr : anekrponnbiit // 3BC «KoHCynbTaHT cTyneHTa By3a U MeEJBYy3a
[caiiT]. - URL: https://www.studentlibrary.ru/book/ISBN9785970435618.html

6.3 VlHble HCTOYHUKMU:
1. bubnuo-xmy06 - http://www.biblioclub.ru/

2. Koucynsrant crygeHTta. ['yMaHuTapHble  HAayKd:  OJJIEKTPOHHO-OMOIMOTEYHass  cUCTeMa -
http://www.studentlibrary.ru
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7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue M CHUILIMHBI, IPOrPpaMMHOe odecrieveHne,
npodeccuoHaIbHbIe 0a3bI JAHHBIX U HHPOPMAIIMOHHBbIE CTIPABOYHbIE CHCTEMbI

Jlns mpoBeneHHs 3aHATHH MO AMCUMIUIMHE HEOOXOAMMO CleAyIolee MaTepHabHO-TEXHHUYECKOe
obecriedeHre: yuyeOHble ayAUTOPUH JAJsl MPOBEICHUs 3aHATHH JIEKIMOHHOTO U CEMUHApPCKOTO THIIA,
IPYyIIIOBBIX W WHAMBUAYAJIbHBIX KOHCYJBTAllMM, TEKYIIEr0 KOHTPOJIA U IPOMEXYTOUHOU
aTTeCTalluU, TIOMELCHHS Il CAMOCTOSATEIIbHONU PaOOTHI.

VY4yeOHble ayAIMTOPUM M TMOMELICHHS Ui  CAMOCTOSTEIbHOM  pPabOThl  YKOMIUIEKTOBAHBI
CMELMATU3UPOBAHHOW MeOeNbl0 M TEXHUYECKUMH CpEJACTBAMU OOydYeHUs, CIIy)KalluM{ s
npezacTaBiIeHus yueOHoi nHpopMauu OOJIbIION ayTUTOPUH.

[Tomemmenuss mJis  caMOCTOSTEILHOM palbOThl  YKOMILJIEKTOBAHBI KOMIIBIOTEPHON TEXHHUKOH C
BO3MOKHOCTBIO TOAKITIOUeHHST K cetn "HMHrepHer" W oOecmedeHWeM JOCTyla B AJICKTPOHHYIO
MH(pOPMAITMOHHO-00pa30BaTEILHYIO CPeNy YHUBEPCUTETA.
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